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CONDENSED PYRIDINE COMPOUND 

This application is a divisional of co-pending Application No. 
09/509,778, filed on March 31, 2000 and for which priority is claimed 
under 35 U.S. C. § 120. Application No. 09/509,778 is the national phase 
under 35 U.S.C. § 371 of PCT International Application No . PCT/JP98/04465 
filedonOctober2, 1998. The entire contents of eachof the above- identified 
applications is hereby incorporated by reference . This application also 
claims priority under 35 U.S.C. § 119 to Application No. 9-284290 filed 
in Japan on October 2, 1997. 

Field of the Invention 

The present invention relates to a clinically useful medicament 
having a serotonin antagonism, in particular, that for treating, 
ameliorating and preventing spastic paralysis or central muscle relaxants 
for ameliorating myotonia. 

Background of the Invention 

Myotonia, which seriously restrains daily life, is induced by any 
of a number of factors or a combination thereof, for example, 
cervico-omo-brachial syndromes accompanying stiffness or pain in the neck, 
shoulder, arm, lumbar and dorsal skeletal muscles due to abnormal posture, 
fatigue, changes in the backbone with ageing etc. , shoulder periarthritis 
accompanying inf lamination in the tissues constituting the shoulder joint 
due to changes in the shoulder joint caused by trauma, etc., and spastic 

1 



98046PCT 



paralysis wherein accelerated limb muscle tonus hinders voluntary 
movements . 

In particular, spastic paralysis is a disease which accompanies 
limb muscle tonus, stiffening, walking difficulty, etc. and thus seriously 
restrains daily life. 

Prior Art 

It has been a practice to treat these diseases mainly with the use 
of medicaments. At the present stage, central muscle relaxants or 
peripheral muscle relaxants are administered to patients with these 
diseases . 

Particular examples of used central muscle relaxants include 
Tolperisone hydrochloride, Baclofen, Tizanidine hydrochloride, 
Chlorzoxazone and Diazepam. 

On the other hand, particular examples of used peripheral muscle 
relaxants include suxamethonium chloride, Pancuronium bromide and 
dantrolene sodium. 

Central muscle relaxants act selectively on the central nervous 
system so as to relax muscles . Therefore, it is expected that those action 
on the upper center would exhibit a more potent muscle relaxant effect . 
However, there arise at the same time some problems including extrapyramidal 
symptoms and neurologic manifestations such as sleepiness, sluggishness 
and atony. Namely, there has been known hitherto no medicament capable 
of achieving well-balanced principal action and side effects. 

Diazepam, which is inherently a minor tranquilizer, is efficacious 
against diseases accompanying mental symptoms such as anxiety, tension 
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and depression. However, its effect is too potent to merely ameliorate 
myotonia. With the use of diazepam, therefore, spastic paralysis can be 
relieved but there arise some problems such as dizziness. 

On the other hand, suxamethonium chloride and Pancuronium bromide 
which are peripheral muscle relaxants are marketed exclusively as 
injections, which makes the chronic administration thereof difficult. 

Dantrolene sodium is processed into injections and preparations 
for oral use and has a relatively potent muscle relaxant effect . However, 
it suffers fromproblems of having only a lowmarginof safety and frequently 
inducing muscular atony. Accordingly, it is difficult for those other 
than medical specialists to administer this medicine. 

As discussed above, there has been known hitherto no medicaments 
for treating and ameliorating myotonia in spastic paralysis etc. , which 
is clinically useful and has a high safety. 

Disclosure of the Invention 

Under these circumstances, the present inventors have conducted 
extensive studies to develop medicaments for treating, ameliorating and 
preventing spastic paralysis or central muscle relaxants which have a 
potent effect of ameliorating myotonia while sustaining a high safety 
and newly paid their attention to compounds having a serotonin antagonism. 
As a result, they have successfully found that a novel condensed pyridine 
compound represented by the following formula or a pharmacologically 
acceptable salt thereof has an excellent central muscle relaxant effect 
and a high safety and thus makes it possible to solve the above problems, 
thus completing the present invention. 
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Accordingly, the present invention aims at providing 
clinically useful novel medicaments which have well-balanced 
principal action and side effects and make it possible to 
overcome the problem encountering in the prior art that those 
acting on the upper center would exhibit a more potent muscle 
relaxant effect but at the same time suffer from some problems 
including extrapyramidal symptoms and neurologic 
manifestations such as sleepiness, sluggishness and weakness. 

Because of the anti - serotonin effect, it is expected that 
the condensed pyridine compound of the present invention is 
moreover usable in preventing, treating and ameliorating 
depression, emotional disorders, schizophrenia, sleep 
disturbance, anxiety, spinal cord injury, thrombosis, 
hypertension, brain circulatory disturbances, peripheral 
circulatory disturbances, drug addiction, etc. 

In addition to the condensed pyridine compound, the 
present invention provides medicinal composition which 
comprises a pharmaceutically effective dose of the condensed 
pyridine compound, its pharmaceutically acceptable salt or 
hydrates thereof and pharmaceutically acceptable carriers. 
Further, it provides an agent for treating, ameliorating or 
preventing diseases against which serotonin antagonism is 
efficacious, an agent for treating, ameliorating or preventing 
spastic paralysis and a muscle relaxant, which comprise the 
above-mentioned active ingredient. 

Further, it provides a treating, ameliorating or 
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prophylactic agent comprising the above-mentioned effective 
ingredient for diseases for which the serotonin antagonism is 
efficacious or , a therapeutic, ameliorating and prophylactic 
agents of spastic paralysis and a muscle relaxation agent. 

Furthermore, it provides a method for treating diseases 
against which the serotonin antagonism is efficacious or 
spastic paralysis, or ameliorating myotonia, which comprising 
the step of administering a pharmacologically effective dose 
of the condensed pyridine compound, its pharmacologically 
acceptable salt or hydrates thereof to a patient . Additionally, 
it provides the use of the effective ingredient for producing 
the above-mentioned medicaments. 

Herein, the condensed pyridine compound (I) of the present 
invention is represented by the following formula: 



R 3 




wherein, ring A represents benzene ring, pyridine ring, 
thiophene ring or furan ring; 

R represents hydrogen atom, halogen atom, a lower alkyl group 
or a lower alkoxyl group; 

R 2 represents 4 -morpholinyl group, 1 - imidazolyl group , 1-lower 
alkyl homopiperazin- 4 -yl group or any one selected from the 
groups represented by the following formulae: 
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(wherein, T represents nitrogen atom or methine group; 
R 3 represents hydrogen atom, halogen atom, a lower alkyl group 
or a lower alkoxyl group; 

R 4 represents hydrogen atom, a lower alkyl group, a hydroxy lower 
alkyl group, a halogenated lower alkyl group, a lower cycloalkyl 
group, an aryl group, an aralkyl group, 1-piperidyl group, an 
alkenyl group, a cyano lower alkyl group, a carbamoyl lower 
alkyl group, a lower acyl group, an aromatic acyl group, a lower 
alkoxyl carbonyl group, an aryloxycarbonyl group or an 
aralkyloxycarbonyl group; 

R 5 and R 6 are the same as or different from each other and each 
represents hydrogen atom, a lower alkyl group, a di lower alkyl 
aminoalkyl group, an optionally substituted heteroaryl lower 
alkyl group) ; 

n represents 0 or an integer of 1 to 6; and 
B represents an optionally substituted aryl group, an 
optionally substituted heteroaryl group, an optionally 
substituted aralkyloxy group, an aryl (hydroxy) alkyl group, an 
aromatic acyl amino group, an aryl sul f onylamino group, a lower 
alkoxyl arylsulf onylamino group, a hydroxy lower alkoxyl styryl 
group, a lower alkoxyl aryloxy group, 4 -phenylpiperidin- 1 -yl 
group, 4 -pyridylpiperidin - 1 -yl group, an optionally 
substituted arylalkenyl group, an optionally substituted 
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arylalkynyl group, an optionally substituted 
heteroarylalkenyl group, an optionally substituted 
heteroarylalkynyl group, an aromatic acyl alkynyl group, an 
optionally N- substituted amino lower alkyl group, an optionally 
substituted arylamino group, an optionally substituted 
aralkylamino group or any one selected from the groups 
represented by the following formulae: 
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(wherein z represents 0 or 1 ; 

Q represents nitrogen atom or methine group; 

R 7 , R 8 and R 9 are the same as or different from each other and 
each represents hydrogen atom, halogen atom, hydroxyl group, 
a lower alkyl group, a lower alkenyl group, a lower alkynyl group, 
a lower alkoxyl group, a lower thioalkoxyl group, a hydroxy 
lower thioalkoxyl group, an arylthio group, a he teroaryl thio 
group, a heteroaryl (hydroxy) alkyl group, a halogenated lower 
alkyl group, a hydroxy lower alkyl group, a dihydroxy lower 
alkyl group, a halogenated (hydroxy) lower alkyl group, a 
hydroxyalkenyl group, a hydroxyalkynyl group, a hydroxy lower 
cycloalkenyl group, a lower alkoxy (hydroxy ) alkyl group, a lower 
alkoxy (hydroxy) alkoxy group, a lower alkoxyalkyl group , a lower 
alkoxyalkoxy group, a lower thioalkoxyalkoxy group, a lower 
alkylsulf onylalkoxy group, a hydroxy lower alkoxy group, a 
dihydroxy lower alkoxy group, a hydroxy lower alkylalkoxy group, 
a hydroxyimino lower alkyl group, a lower cycloalkyl (hydroxy) 
alkyl group, an aralkyl group, a hydroxyaralkyl group, cyano 
group, a cyano lower alkyl group, amide group (carbamoyl group) , 
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an N-lower alkylamide group, an N-lower cycloalkylamide group, 
an N,N-di lower alkylamide group, an N-hydroxy lower alkylamide 
group, an N-hydroxy lower alkyl -N-lower alkylamide group, an 
N-arylamide group, cyclic aminocarbonyl group, carbamoyl group, 
an N-lower alkyl carbamoyl group, an N,N-di lower alkyl 
carbamoyl group, aminosulf onyl group, cyclic aminosulf onyl 
group, an N-lower alkylaminosulf onyl group, an N-lower 
cycloalkylaminosulf onyl group, an N,N-di lower 
alkylaminosulf onyl group, an N-hydroxy lower 

alkylaminosulf onyl group, an N-lower alkoxyalkylaminosulf onyl 
group, an N-halogenated lower alkylsul f onyl group, 
pyrrolidinylsulfonyl group, a lower alkyl sulf onylaminoalkyl 
group, an N-lower alkylaminosulf onylalkyl group, an N,N-di 
lower alkylaminosulf onylalkyl group, a lower acyl group, a 
lower acylalkyl group, a lower cycloalkyl (hydroxy) methyl group, 
tetrahydropyranyl group, hydroxy tetrahydropyranyl group, a 
hydroxy lower alkyl tetrahydropyranyl group, a lower 
acylaminoalkyl group, ( thiazol - 2 -yl ) hydroxymethyl group, 
di ( thiazol - 2 -yl) hydroxymethyl group, a lower alkylsulf onyl 
group, a lower alkoxyalkyl sul f onyl group, a hydroxy lower 
alkylsulf onyl group, a lower alkyl sul f onylalkyl group, an 
N-lower alkylamidealkyl group, an aryl group, an aralkyl group, 
a heteroaryl group, a heteroaryl lower alkyl group, a heteroaryl 
lower alkoxy group, a heteroarylsulf onyl group, 4- 
morpholinylsulf onyl group, 4 - oxythiomorpholinylsulf onyl 
group, 4 - dioxythiomorpholinylsulf onyl group, 4- 
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morpholinylsulf onyl group, a hydroxy lower cycloalkyl group, 
a hydroxy lower cycloalkyloxy group, a hydroxycycloalkenyl 
group, a halogenatedhydroxy lower alkyl group, 4- 
hydroxypiperidyl group, a 4 -lower alkoxypiperidyl group, an 
u3 , t0 - lower alkylenedioxyalkyl group, an lower 
alkylenedioxyalkoxy group, a lower cycloalkylhydroxymethyl 
group, an aryloxy group, an arylaminosulf onyl group, amino 
group, a lower alkylamino group, a di lower alkylamino group, 
a hydroxy lower alkylamino group, a lower acylamino group, a 
hydroxy lower acylamino group, a lower alkylsulf onylamino group, 
a pyridyl lower alkoxy group, a lower alkylpyridylalkoxy group, 
a lower alkoxyhydroxyalkoxy group, a lower thioalkoxyalkoxy 
group, a lower alkylsulf onylalkoxy group, an N- lower 
alkylcarbamoyl group, anN,N-di lower alkylcarbamoyl group, an 
N- hydroxy lower alkylcarbamoyl group, an N- hydroxy lower 
alkyl -N- lower alkylcarbamoyl group, a halogenated lower alkoxy 
group, a cyano lower alkoxy group, a hydroxy lower cycloalkoxy 
group, trif luoromethyl group, trif luoromethoxy group , an amino 
lower alkoxy group, an N- lower alkyl aminoalkoxy group, an 
N,N-di lower alkylaminoalkoxy group, a lower acylalkoxy group, 
a lower acylaminoalkoxy group, a ( 1 , 3 - dioxolanyl ) lower alkyl 
group, a { 1 , 3 - dioxolanyl ) lower alkoxyl group, an amide lower 
alkoxyl group, a 4 - (hydroxyalkyl ) te trahydropyran - 4 -yl group, 
2 , 3 -dihydrobenzofuranyl group, a 2 -hydroxy - 2 - alkyl - 2 , 3 - 
dihydrobenzof uranyl group, indanonyl group, hydroxyindanyl 
group, an imidazolyl lower alkoxyl group, succinimide group or 
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2 -oxazolidon- 3 -yl group; 

furthermore, R 7 represents hydrogen atom, while R 8 and R 9 form 
cyclopentanone ring, hydroxycyclopentane ring, a 
hydroxyalkylcyclopentane ring, cyclohexanone ring, 
hydroxycyclohexane ring, a hydroxyalkylcyclohexane ring, 2- 
hydroxymethyl - 2 -methylcyclopentanone ring, 1 , 2 - ethylenedioxy 
ring or me thylenedioxy ring; 

m or p represents 0 or an integer of 1 to 6; 

R 10 , R 12 , R 13 , R 14 , R 15 , R iS , R 17 , R 18 , R 19 , R 20 , R 21 , R 22 , R 23 , R 25 , R 27 
and R 29 independently represent hydrogen atom, halogen atom, 
hydroxyl group, a lower alkyl group, a lower alkoxy group, a 
hydroxy lower alkyl group, a hydroxy lower alkoxy group or 
tetrahydropyranyl group; 

R 11 represents hydrogen atom, halogen atom, hydroxy group, a 

lower alkyl group or a lower alkoxy group ; 

R 24 represents hydrogen atom or a lower alkyl group; 

R 26 represents hydrogen atom or a hydroxy lower alkyl group; 

R 28 represents hydrogen atom or a lower alkyl group; 

R 30 represents hydrogen atom, a lower alkyl group, a lower alkoxy 

group, a hydroxy lower alkyl group or a hydroxy lower alkoxy 

group; 

W represents sulfur atom or oxygen atom; 

the bond represented by the following formula: 

represents a single or double bond; and 

the bond represented by the following formula: 
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WW 

represents trans or cis bond.) . 

Among these condensed pyridine compounds, the condensed 
pyridine compound (II) represented by the following formula is 
more preferable: 




wherein, ring A represents benzene ring, thiophene ring or furan 
ring; 

R 1 represents hydrogen atom, halogen atom, a lower alkyl group 
or a lower alkoxy group; 

R 2 represents 4 -morpholinyl group, 1-imidazolyl group, a 1- 
lower alkylhomopiperazin-4 -yl group or any one selected from 
the groups represented by the following formulae: 




(wherein, T represents nitrogen atom or methine group; 
R 4 represents hydrogen atom, a lower alkyl group, a hydroxy lower 
alkyl group, a halogenated lower alkyl group, a lower cycloalkyl 
group, an aryl group, an aralkyl group, 1-piperidyl group, an 
alkenyl group, a cyano lower alkyl group, a carbamoyl lower 
alkyl group, a lower acyl group, an aromatic acyl group, a lower 
alkoxy carbonyl group, an aryloxycarbonyl group or an 
aralkyloxycarbonyl group; and 
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R 5 and R s are the same as or different from each other and each 



represents hydrogen atom, a lower alkyl group, a di lower 
alkylaminoalkyl group, an optionally substituted heteroaryl 
lower alkyl group.); 

n represents 0 or an integer of 1 to 6; and 
B represents an optionally substituted aryl group, an 
optionally substituted heteroaryl group, an optionally 
substituted aralkyloxy group, an aryl (hydroxy) alkyl group , an 
aromaticacylamino group, an arylsulf onylamino group, a lower 
alkoxyarylsulf onylamino group, a hydroxy lower alkoxystyryl 
group, a lower alkoxyaryloxy group, 4 - phenylpiperidin - 1 -yl 
group, 4 -pyridylpiperidin- 1 -yl group, an optionally 
substituted arylalkenyl group, an optionally substituted 
arylalkynyl group, an optionally substituted 
heteroarylalkenyl group, an optionally substituted 
heteroarylalkynyl group, an aromaticacylalkynyl group, an 
optionally N- substituted amino lower alkyl group, an optionally 
substituted arylamino group, an optionally substituted 
aralkylamino group or any one selected from the groups 
represented by the following formulae: 



{ 



(O)z- 
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(wherein, z represents 0 or 1; 

Q represents nitrogen atom or methine group; 

R , R 8 and R 9 are the same as or different from each other and 
each represents hydrogen atom, halogen atom, hydroxy group, a 
lower alkyl group, a lower alkenyl group, a lower alkynyl group, 
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a lower alkoxy group, a lower thioalkoxy group, a hydroxy lower 
thioalkoxy group, an arylthio group, a heteroaryl thio group, 
a heteroaryl (hydroxy) alkyl group, a halogenated lower alkyl 
group, a hydroxy lower alkyl group, a dihydroxy lower alkyl 
group, a halogenated (hydroxy ) lower alkyl group, a 
hydroxyalkenyl group, a hydroxyalkynyl group, a hydroxy lower 
cycloalkenyl group, a lower alkoxy (hydroxy) alkyl group, a lower 
alkoxy (hydroxy) alkoxy group, a lower alkoxyalkyl group , a lower 
alkoxyalkoxy group, a lower thioalkoxyalkoxy group, a lower 
alkyl sulf onylalkoxy group, a hydroxy lower alkoxy group, a 
dihydroxy lower alkoxy group, a hydroxy lower alkylalkoxy group, 
a hydroxyimino lower alkyl group, a lower cycloalkyl 
(hydroxy) alkyl group, an aralkyl group, a hydroxyaralkyl group, 
cyano group, a cyano lower alkyl group, amide group (carbamoyl 
group) , an N-lower alkyl amide group, an N-lower cycloalkyl 
amide group, an N,N-di lower alkyl amide group, an N-hydroxy 
lower alkyl amide group, an N-hydroxy lower alkyl -N- lower alkyl 
amide group, an N- arylamide group, a cycl ic amino carbonyl group , 
carbamoyl group, an N-lower alkyl carbamoyl group, an N,N- 
di- lower alkyl carbamoyl group, aminosulf onyl group, a cyclic 
amino sulfonyl group, an N-lower alkyl aminosulf onyl group, an 
N-lower cycloalkylaminosul f onyl group, an N,N-di lower alkyl 
aminosulf onyl group, an N-hydroxy lower alkylaminosulf onyl 
group, an N-lower alkoxyalkyl aminosul f onyl group, an N- 
halogenated lower alkylsulf onyl group, pyrrolidinylsulf onyl 
group, a lower alkylsulf onylaminoalkyl group, an N-lower 
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alkylaminosulf onylalkyl group, an N,N-di lower 
alkylaminosulf onylalkyl group, a lower acyl group, a lower 
acylalkyl group, a lower cycloalkyl (hydroxy) methyl group, 
tetrahydropyranyl group, hydroxy tetrahydropyranyl group, a 
hydroxy lower alkyl tetrahydropyranyl group, a lower 
acylaminoalkyl group, ( thiazol - 2 - yl ) hydroxymethyl group, 
di ( thiazol - 2 -yl ) hydroxymethyl group, a lower alkyl sul fonyl 
group, a lower alkoxyalkylsulf onyl group, a hydroxy lower alkyl 
sulfonyl group, a lower alkyl sulf onylalkyl group, an N- lower 
alkyl amidealkyl group, an aryl group, an aralkyl group, a 
heteroaryl group, a heteroaryl lower alkyl group, a heteroaryl 
lower alkoxy group, a heteroarylsul fonyl group, 4- 
morpholinylsulf onyl group, 4 -oxythiomorpholinylsulf onyl 
group, 4 - dioxy thiomorphol inyl sul f onyl group, 4- 
morpholinylsulf onyl group, a hydroxy lower cycloalkyl group, 
a hydroxy lower cycloalkyloxy group, a hydroxycycloalkenyl 
group, a halogenated hydroxy lower alkyl group, 4- 
hydroxypiperidyl group, a 4 -lower alkoxy piperidyl group, an 
lower alkylene dioxyalkyl group, an to, co. lower alkylene 
dioxyalkoxy group, a lower cycloalkyl hydroxymethyl group, an 
aryloxy group, an arylaminosul fonyl group, amino group, a lower 
alkylamino group, a di lower alkylamino group, a hydroxy lower 
alkylamino group, a lower acylamino group, a hydroxy lower 
acylamino group, a lower alkylsulf onylamino group, a pyridyl 
lower alkoxy group, a lower alkylpyridylalkoxy group, a lower 
alkoxyhydroxyalkoxy group, a lower thioalkoxyalkoxy group, a 
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lower alkylsulf onylalkoxy group, an N- lower a lkyl carbamoyl 
group, anN,N-di lower alkylcarbamoyl group, an N- hydroxy lower 
alkylcarbamoyl group, an N-hydroxy lower alkyl -N-lower 
alkylcarbamoyl group, a halogenated lower alkoxy group, a cyano 
lower alkoxy group, a hydroxy lower cycloalkoxy group, 
trif luoromethyl group, tri f luoromethoxy group, an amino lower 
alkoxy group, an N-lower alkyl aminoalkoxy group, an N,N-di 
lower alkylaminoalkoxy group, a lower acylalkoxy group, a lower 
acylaminoalkoxy group, a ( 1 , 3 - dioxolanyl ) lower alkyl group, 
a (1 , 3 -dioxolanyl) lower alkoxy group, an amide lower alkoxy 
group, a 4 - (hydroxyalkyl ) tetrahydropyran - 4 -yl group, 2,3- 
dihydrobenzof uranyl group, a 2 - hydroxy - 2 - alkyl - 2 , 3 - 
dihydrobenzof uranyl group, indanonyl group, hydroxyindanyl 
group, an imidazolyl lower alkoxy group, succinimide group or 
2 -oxazolidon-3 -yl group; 

furthermore, R 7 represents hydrogen atom, while R 8 and R 9 may 
form cyclopentanone ring, hydroxycyclopentane ring, a 
hydroxyalkylcyclopentane ring, cyclohexanone ring, 
hydroxycyclohexane ring, a hydroxyalkylcyclohexane ring, 2- 
hydroxymethyl - 2 -methylcyclopentanone ring, 1 , 2 - ethylenedioxy 
ring or methylenedioxy ring; 

m or p represents 0 or an integer of 1 to 6; 

R 10 , R 12 , R 13 , R 14 , R 15 , R 16 , R 17 , R 18 , R 19 , R 20 , R 21 , R 22 , R 23 , R 25 , R 27 
and R 29 independently represent hydrogen atom, halogen atom, 
hydroxy group, a lower alkyl group, a lower alkoxy group, a 
hydroxy lower alkyl group, a hydroxy lower alkoxy group or 
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tetrahydropyranyl group; 

the concrete examples of the heteroaryl group include 4- 
morpholinyl group, 2 , 6 - dimethyl - 4 -morpholinyl group, 4- 
thiomorpholinyl group, 4 - oxythiomorpholinyl group, 4- 
dioxythiomorpholinyl group, 1,3-dioxanyl group, 1,4-dioxanyl 
group, tetrahydrof uranyl group, dihydropyranyl group, 4,4- 
ethylenedioxypiperidin- 1 -yl group, 4 - hydroxypiperidin - 1 -yl 
group, 4 -methoxypiperidin - 1 -yl group, 4 - acetylpiperazin - 1 -yl 
group, a 4 -hydroxy lower alkyl piperidin- 1 -yl group and the 
like; 

the concrete examples of the heteroaryl lower alkyl group 
include 4 -morpholinylmethyl group, 4 - thiomorpholinylmethyl 
group, a ( tetrahydropyran - 4 -yl ) lower alkyl group, 
pyridylmethyl group and the like; 

R 11 represents hydrogen atom, halogen atom, hydroxy group, a 

lower alkyl group or a lower alkoxy group; 

R 24 represents hydrogen atom or a lower alkyl group; 

R 2S represents hydrogen atom or a hydroxy lower alkyl group; 

R 28 represents hydrogen atom or a lower alkyl group; 

R 30 represents hydrogen atom, a lower alkyl group, a lower alkoxy 

group, a hydroxy lower alkyl group or a hydroxy lower alkoxy 

group ; 

W represents sulfur atom or oxygen atom; 

the bond represented by the following formula: 



represents a single or double bond; and 
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the bond represented by the following formula: 

WW 

represents trans or cis bond.) . 

More specifically, the condensed pyridine compound of the 
present invention preferably include the condensed pyridine 
compounds represented by the following formulae: 




0 0 

R 32 R 32 
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wherein, R 31 has the same meaning as that of the above R 1 , 
R 32 has the same meaning as that of the above R 2 and R 33 has the 
same meaning as that of the above B, respectively. 

More specifically, the condensed pyridine compound of the 
present invention preferably includes the following ones: 

(1) 3- (4 -benzyloxybutyl) -1- (4 - e thylpiperaz in - 1 - 
yl) isoquinoline , 

(2) 1- (l-methylpiperazin-4-yl) -3- (4- 
methoxyphenyl ) isoquinoline, 

(3 ) 1 - {1 -methylpiperazin-4 -yl) - 3 - [4 - (2 - 
hydroxyethoxy) phenyl] isoquinoline, 

(4) 1- (4 - ethylpiperazin- 1 -yl) -3- (4- 
trif luoromethylphenyl) isoquinoline, 

(5) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
f luoropropyl) phenyl ] isoquinoline , 

(6) 1- (4-ethylpiperazin-l-yl) -3- (2- 
hydroxyphenyl) isoquinoline, 

(7) 1- (4-ethylpiperazin-l-yl) -3- (4- 
hydroxyphenyl ) isoquinoline, 

(8) 1- (4-ethylpiperazin-l-yl) -3- (2- 
methoxyphenyl ) isoquinoline, 

(9) 1- (4-ethylpiperazin-l-yl) -3- (3- 
methoxyphenyl ) isoquinoline, 

(10) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methoxyphenyl ) isoquinoline, 

(11) 3 - (2 , 3 - dimethoxyphenyl) - 1 - (4 - ethylpiperazin - 1 - 
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yl ) isoquinoline, 

{12 ) 3 - (2 , 4 - dimethoxyphenyl ) - 1 - (4 -ethylpiperazin- 1 - 
yl) isoquinoline, 

(13) 3- (2, 5 -dimethoxyphenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(14) 3- (3 , 4 -dimethoxyphenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(15) 3- (3 , 5 -dimethoxyphenyl) -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(16) 1- (4 -ethylpiperazin -1-yl) -3- (2,4,5- 
trimethoxyphenyl ) isoquinoline, 

(17) 1- (4-ethylpiperazin-l-yl) -3- (4- 
hydroxymethylphenyl ) isoquinoline , 

(18) 3- [2- (2 -hydroxyethoxy) phenyl] -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(19) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxypropyl ) phenyl] isoquinoline, 

(20) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxypropyl ) phenyl] isoquinoline, 

(21) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxybutyl ) phenyl] isoquinoline, 

(22) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxybutyl ) phenyl] isoquinoline, 

(23) 3- [4- (4 -hydroxybutyl) phenyl] -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(24) 3 - [4 - (1 , 3 -dihydroxypropyl ) phenyl ] - 1 - (4 - ethylpiperazin- 

21 



1 -yl) isoquinoline, 

(25) 3- [4- (1, 3 -dihydroxy-3-methylbutyl)phenyl] -1- (4- 
ethylpiperazin- 1 -yl ) isoquinoline , 

(26) 3- [4- (3 -hydroxy- 1 -met hoxybutyl) phenyl] -1- (4- 
ethylpiperazin- 1 -yl ) isoquinoline , 

(27) 1- (l-ethylpiperazin-4 -yl) -3- [4- ( 3 -hydroxy - 1 - 
fluoropropyl) phenyl] isoquinoline, 

(28) 1- (4-ethylpiperazin-l-yl) -3- [4- ( 4 -hydroxymethyl - 3 - 
fluoro) phenyl ] isoquinoline, 

(29) l-'(4-ethylpiperazin-l-yl) -3- [3-fluoro-4- (1- 
hydroxypropyl ) phenyl] isoquinoline, 

(30) 3- [3-chloro-4- ( 3 - hydroxypropyl ) phenyl ] -1- (4- 
ethylpiperazin- 1 -yl ) isoquinoline, 

(31) 3- [3 - carboxamide - 4 - (3 -hydroxypropyl) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(32) 3- [3-cyano-4- ( 3 - hydroxypropyl ) phenyl ] -1- (4- 
ethylpiperaz in - 1 -yl) isoquinoline, 

(33) 1- (4-ethylpiperazin-l-yl) -3- [4- ( 3 -hydroxypropyl ) -3- 
methoxyphenyl ] isoquinoline, 

(34) 3- [3- (3 -hydroxypropyl ) -4 -methoxyphenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(35) 3- [3- (4 -hydroxybutyl) - 4 -methoxyphenyl ] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(36) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(37) 3- [3,4- (2 - dihydroxyethoxy) phenyl] -1- (4 - ethylpiperazin - 
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1 -yl) isoquinoline, 

(38) 3- [3,5- (2 -dihydroxyethoxy) phenyl] -1- (4 - ethylpiperazin- 
1 -yl) isoquinoline, 

(39) 3 - [ 3 - chloro - 4 - ( 2 - hydroxye thoxy ) phenyl ] - 1 - ( 4 - 
ethylpiperazin- 1 -yl) isoquinoline , 

(4 0) 3- [3 -methyl - 4 - ( 2 -hydroxye thoxy) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(41) 3 - [ 3 - i sopropyl - 4 - ( 2 - hydroxye thoxy ) phenyl ] - 1 - { 4 - 
ethylpiperazin- 1 -yl) isoquinoline , 

(42) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
methoxyethoxy ) phenyl ] isoquinoline , 

(43) 3- [3,4- (2 -dimethoxyethoxy) phenyl] -1- (4-ethylpiperazin- 
l-yl) isoquinoline, 

(44) 3- [4- (2 -hydroxyethoxy) methylphenyl ] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline , 

(45) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
fluoroe thoxy) phenyl] isoquinoline , 

(46) 3- (3 , 4 -methylenedioxyphenyl ) -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(47) 1- (l-ethylpiperazin-4 -yl) -3- (4- 
acetonyloxyphenyl ) isoquinoline, 

(48) 3- [4- (3 -aminopropoxy) phenyl] -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(49) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
dime thy laminoe thoxy) phenyl] isoquinoline , 

(50) 3- [4- (3 -acetamidepropoxy) phenyl] -1- ( 4 - ethylpiperazin - 
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1 -yl) isoquinoline, 

(51) 3- (4 - cyanomethoxyphenyl ) -1- ( 4 - ethylpiperazin - 1 - 
yl ) isoquinoline, 

(52) 3- [4- (2 -cyanoethoxy) phenyl] -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(53) 3- [4- (3 - cyanopropoxy) phenyl] -1- (4 - ethylpiperazin- 1- 
yl) isoquinoline, 

(54) 3- [4- ( 3 -methyl thiopropoxy) phenyl ] -1- (4 - ethylpiperazin- 
1-yl) isoquinoline, 

(55) 3- [4- ( 3 -methylsulf onpropoxy) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline , 

(56) 3- {4- [2- (1-imidazonyl) ethoxy ] phenyl} -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline , 

(57) 3 - {4 - [3 - (4 - pyridyDpropoxy] phenyl} - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline, 

(58) 3 - {4 - [2 - (2 -methylpyridin- 5-yl) ethoxy] phenyl} - 1 - (4 - 
ethylpiperazin - 1 -yl ) isoquinol ine , 

(59) 1- (l-ethylpiperazin-4-yl) -3- [4- (N- 
ethylcarbamyl ) phenyl] isoquinoline , 

(60) (Z) -1- (4-ethylpiperazin-l-yl) -3- (4- 
hydroxyiminomethylphenyl ) isoquinoline, 

(61) (E) -1- (4-ethylpiperazin-l-yl) -3- (4- 
hydroxyiminomethylphenyl ) isoquinoline , 

(62) 3- (4 - cyanophenyl ) -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(63) 1- (4-ethylpiperazin-l-yl) -3- (4-N- 
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propylaminocarbonylphenyl ) isoquinol ine , 

(64) 3- [4- (4 -hydroxy- 1 - cyclohexen- 1 -yl) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinol ine , 

( 65 ) 3 - (4 - aminophenyl ) - 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline , 

(66) 3- [4- (N, N- dimethyl amino) phenyl] -1- (4 - ethylpiperazin- 1 
yl ) isoquinoline, 

(67) 3- [4- (2 -hydroxyethyl) aminophenyl] -1- (4 - ethylpiperazin 
1-yl) isoquinoline, 

(68) 3- (4 - acetamidephenyl ) -1- ( 4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(69) 3- (4 - ethylcarbonylaminophenyl ) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(70) 3- (4 - propyl c arbonyl aminophenyl ) -1- (4 - ethylpiperazin- 1 
yl) isoquinoline, 

(71) 3 - (4 - e thy lsulfonyl aminophenyl ) - 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(72) 3- (4 -propylsulf onylaminophenyl) -1- (4 - ethylpiperazin- 1 
yl) isoquinoline, 

(73) 3- (4 -butylsulf onylaminophenyl) -1- ( 4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(74) 3- (4 -sulf onamidephenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(7 5) 3 - [ (4 -morpholinyl ) sulf onylphenyl] - 1 - (4 -ethylpiperazin 
1 - yl ) i soquinol ine , 

(7 6) 3 - [ (4 - thiomorpholinyl ) sul f onylphenyl ] - 1 - (4 - 
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ethylpiperazin- 1 -yl) isoquinoline, 

(77) 3 - [ (1, 1-dioxythiomorpholinyl) sulf onylphenyl] -1- (4- 
ethylpiperazin- 1 -yl ) isoquinoline, 

(78) 3- (4 - ethylsulf onylaminomethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(79) 3- (4 -ethylsulf onylaminoethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl ) isoquinoline , 

(80) 3- (4 - ethylaminosulf onylmethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(81) 3- (4 -propylaminosulf onylmethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(82) 3- [4- (N, N- diethyl amino) sulf onylmethylphenyl] -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline , 

(83) 3- [4- (tetrahydropyran -4 -yl) phenyl] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline , 

(84) 3- [4- (5, 6-dihydro-2H-pyran-4-yl)phenyl] -1- (4- 
ethylpiperazin- 1 -yl ) isoquinoline , 

(85) 3- (4 - ethylcarbonylaminomethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(86) 3- (4 -propylcarbonylaminomethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(87) 3- ( 4 - e thylaminocarbonylme thylphenyl ) -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline, 

(88) 3- (4 -propylaminocarbonylmethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(89) 3- (4 -butylaminocarbonylmethylphenyl) -1- (4- 
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ethylpiperazin-1 -yl) isoquinoline, 

(90) 3- (4 -methylsulf onylmethylphenyl) -1- (4 - ethylpiperazin- 
1 -yl ) isoquinoline , 

(91) 3- (3 - chloro- 4 - ethylsulf onylaminomethylphenyl ) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(92) 3- (3 -chloro- 4 -propylsulf onylaminomethylphenyl) -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline, 

(93) 3- (4 -morpholinylmethylphenyl) -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(94) 3- (4 - thiomorpholinylmethylphenyl ) -1- (4 - ethylpiperazin- 
1-yl) isoquinoline, 

(95) 3- [4- (3 -oxazolidinone) phenyl] -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(96) 3- [4- (4, 4-ethylenedioxypiperidin-l-yl)phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(97) 1- (4 - ethylpiperazin - 1 -yl) -3- [4- (4 - hydroxypiperidin - 1 - 
yl) phenyl] isoquinoline, 

(98) 1- (4 - ethylpiperazin- 1 -yl) -3- [4- ( 4 - me thoxypiperidin - 1 - 
yl) phenyl] isoquinoline, 

(99) 3- [2- (4 -acetylpiperazin- 1 -yl) pyridin- 5 -yl] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline , 

(100) 3- [4- (4-acetylpiperazin-l-yl)phenyl] -1- (4- 
e thylpiperazin - 1 - yl ) isoquinoline , 

(101) 3- (2 -methoxybenzyl) -1- ( 4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

( 102 ) 3 - [ K - methyl - (4 -methoxybenzyl ) ] - 1 - (4 - ethylpiperazin - 
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1-yl) isoquinoline, 

( 103 ) 3 - [CC- hydroxy- (2 -methoxybenzyl ) ] - 1 - (4 - ethylpiperazin 
1-yl) isoquinoline, 

(104) 3 - [ a - hydroxy- (4 -methoxybenzyl) ] - 1 - (4 - ethylpiperazin 
1-yl) isoquinoline, 

(105) 3- [OC-methyl - a -hydroxy- ( 4 -methoxybenzyl ) ] -1- (4- 
ethylpiperazin - 1-yl) isoquinoline, 

(106) 1- (l-ethylpiperazin-4-yl) -3- (4- 
methoxyphenethyl) isoquinoline, 

(107) 1- (l-ethylpiperazin-4-yl) -3- [2- (2- 
hydroxyethoxy) phenethyl] isoquinoline, 

(108) 1- (l-ethylpiperazin-4 -yl) -3- [3- (2- 
hydroxyethoxy) phenethyl] isoquinoline, 

(109) 1- (l-ethylpiperazin-4-yl) -3- [4- (2- 
hydroxyethoxy ) phenethyl ] isoquinol ine , 

(110) 1- (l-ethylpiperazin-4-yl) -3- {3- [2- (2- 
hydroxyethoxy) phenyl] propyl} isoquinoline, 

(111) 3- (2 -methoxyphenylcarbonyl) -1- ( 4 - e thylpiperaz in - 1 - 
yl) isoquinoline, 

(112) 3- (4 -methoxyphenylcarbonyl) -1- ( 4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(113) 3- (4 -methoxyindan - 1 - yl ) -1- ( 4 - e thylpiperaz in - 1 - 
yl) isoquinoline, 

(114) 3- (6 -methoxyindan -1-yl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(115) 3- [4- (2 -hydroxyethoxy) indan-l-yl) -1- (4- 
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ethylpiperazin- 1 -yl) isoquinoline , 

(116) 3- (8-methoxy-l, 2 - dihydronaphthalen- 4 -yl ) -1- (4- 
ethylpiperazin-1 -yl) isoquinoline, 

(117) 3- (7 -methoxy-1, 2 - dihydronaphthalen - 4 -yl) -1- (4- 
ethylpiperazin-1 -yl) isoquinoline , 

(118) 3- (6 -methoxy-1, 2 - dihydronaphthalen- 4 - yl ) -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline, 

(119) 3- <5-methoxy-l,2,3,4-tetrahydronaphthalen-l-yl) -1- 
( 4 - ethylpiperazin - 1 -yl ) isoquinoline , 

(120) 3- (6-methoxy-l, 2,3, 4 - tetrahydronaphthalen - 1 -yl ) -1- 
(4 - ethylpiperazin- 1-yl) isoquinoline, 

(121) 3- (7 -methoxy-1, 2, 3, 4 -tetrahydronaphthalen -1-yl) -1- (4- 
ethylpiperazin- 1 -yl ) isoquinoline , 

(122) 3- (3 -hydroxymethylchroman- 6 -yl ) -1- (4 - ethylpiperazin- 
1-yl) isoquinoline, 

(123) 1- (4 -ethylpiperazin- 1 -yl) -3- (2-pyridyl) isoquinoline, 

(124) 1- (l-ethylpiperazin-4-yl) -3- [5- (2- 
hydroxyethoxy) pyridin- 2 -yl] isoquinoline , 

(125) 1- (l-ethylpiperazin-4-yl) -3- [2- (2- 
hydroxyethoxy) pyridin- 5 -yl] isoquinoline, 

(126) 1- (l-ethylpiperazin-4 -yl) -3- [2- (2- 
methoxyethoxy) pyridin - 5 -yl ] isoquinoline , 

(127) 1- (l-ethylpiperazin-4-yl) -3- [5- (2- 
methoxyethoxy) pyridin- 2 -yl] isoquinoline , 

(128) 3- (2 -propylcarbonylaminopyridin- 5 -yl) -1- (4- 
ethylpiperazin- 1-yl) isoquinoline , 
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(129) 3- [ (2-methylsulfonylpyridin) -5-yl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinol ine , 

(130) 3- [ (2 -ethylsulf onylpyridin) -5-yl) -1- (4- 
ethylpiperazin- 1-yl) isoquinol ine , 

(131) 1- (l-ethylpiperazin-4-yl) -3- ( 2 - butylpyridin- 5 - 
yl) isoquinoline, 

(132) 1- (l-ethylpiperazin-4-yl) -3- [5- (3- 
f luoropropyl) pyridin - 2 -yl ) isoquinoline, 

(133) 1- (l-ethylpiperazin-4 -yl) -3- [2- (3- 
f luoropropyl) pyridin - 5-yl] isoquinoline, 

(134) 1- (l-ethylpiperazin-4-yl) -3- [5- (3- 
hydroxypropyl ) pyridin- 2 -yl] isoquinoline, 

(135) 1- (l-ethylpiperazin-4-yl) -3- [2- (3- 
hydroxypropyl ) pyridin- 5 -yl] isoquinoline, 

(136) 1- (l-ethylpiperazin-4 -yl) -3- [2- (3- 
hydroxybutyl ) pyridin- 5 -yl] isoquinoline, 

(137) 1- (l-ethylpiperazin-4-yl) -3- [2- (4- 
hydroxybutyl ) pyridin-5 -yl] isoquinoline, 

(138) 1- (l-ethylpiperazin-4-yl) -3- [2- ( 3 - hydroxy - 3 - 
methylbutyl) pyridin -5 -yl] isoquinoline, 

(139) 1- (l-ethylpiperazin-4 -yl) -3- [2- (3- 
methoxypropyl ) pyridin- 5 -yl] isoquinoline, 

(140) 1- (l-ethylpiperazin-4 -yl) -3- [3- (3- 
methoxypropyl ) pyridin-5 -yl] isoquinoline, 

(141) 1- (l-ethylpiperazin-4-yl) -3- [5- (3- 
methoxypropyl) pyridin-2 -yl] isoquinoline, 
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(142) 1- (l-ethylpiperazin-4-yl) -3- [2- (3- 
ethoxypropyl) pyridin- 5 -yl] isoquinoline, 

(143) 1- (l-ethylpiperazin-4-yl) -3- [2- [3- (2- 
propoxy) propyl] pyridin- 5 -yl] isoquinoline, 

(144) 1- (l-ethylpiperazin-4 -yl) -3- [2- (3- 
methoxybutyl ) pyridin- 5-yl] isoquinoline, 

(14 5) 1- (l-ethylpiperazin-4-yl) -3- {2- [2- ( 2 - hydroxy - 2 - 
cyclohexyl) ethynyl] pyridin-4 -yl} isoquinoline, 

(146) 1- (l-ethylpiperazin-4-yl) -3- [2- ( 1 -butyn - 1 -yl ) pyridin 
5-yl] isoquinoline, 

(147) 1- (4-ethylpiperazin-l-yl) -3- [2- (morpholin- 4 - 
yl) pyridin- 5 -yl] isoquinoline, 

(148) 1- (4-ethylpiperazin-l-yl) -3- [5- (morpholin - 4 - 
yl ) pyridin - 2 -yl] isoquinoline, 

(149) 3 - [2- (2, 6 - dime thy lmorpholin- 4 -yl) pyridin -5-yl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(150) 1- (4-ethylpiperazin-l-yl) -3- [2- ( thiomorphol in- 4 - 
yl ) pyridin- 5-yl] isoquinoline , 

(151) 1- (4-ethylpiperazin-l-yl) -3- [2- ( S - oxy thiomorphol in - 
4 -yl) pyridin- 5-yl] isoquinoline, 

(152) 1- (4-ethylpiperazin-l-yl) -3- [2- ( 4 - hydroxypiperidin- 1 
yl ) pyridin -5-yl] isoquinoline , 

(153) 1- (4-ethylpiperazin-l-yl) -3- [2- ( 4 - me thoxypiperidin - 1 
yl) pyridin- 5 -yl] isoquinoline, 

(154) 1- (4-ethylpiperazin-l-yl) -3- [2- (4- 

hydroxymethylpiperidin - 1 -yl) pyridin- 5-yl] isoquinoline, 
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(155) 3- [2- (5, 6-dihydro-2H-pyran-4-yl)pyridin-5-yl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline , 

(156) 3- [2- ( tetrahydropyran-4 -yl) pyridin- 5 -yl] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline , 

(157) 3- [4- [3- (3 -pyridyDpropoxy] phenyl] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline , 

(158) 1- (1 - ethylpiperazin - 4 -yl) -3- ( 1 -phenylpiperazin- 4 - 
yl) isoquinoline, 

(159) 1- (1 - ethylpiperazin-4 -yl) -3- [1- (2 -pyridyl ) piperazin- 
4 -yl] isoquinoline, 

(160) 3- [4- (4 -morpholinyl) phenyl] -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(161) 1- (l-ethylpiperazin-4-yl) -3- (2- 
hydroxymethylthiophen-4 -yl) isoquinoline, 

(162) 1- (l-ethylpiperazin-4-yl) -3- (2- 
hydroxymethyl thiophen - 5 -yl) isoquinoline, 

(163) 1- (l-ethylpiperazin-4-yl) -3- [2- (2- 
hydroxyethyl ) thiophen - 5 - yl ] isoquinoline , 

(164) 1- (l-ethylpiperazin-4-yl) -3- [2- (1- 
hydroxypropyl ) thiophen-4 -yl] isoquinoline, 

(165) 1- (l-ethylpiperazin-4-yl) -3- [2- (1- 
hydroxypropyl ) thiophen - 5 - yl ) isoquinol ine , 

(16 6 ) 3 - [2 - (tetrahydropyran-4 -yl) thiophen- 5 -yl] - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline, 

(167) 1- (l-ethylpiperazin-4-yl) -3- [4-methyl-5- (2- 
hydroxy ethyl ) thiazol-2 -yl] isoquinol ine , 
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(168) 1- (l-ethylpiperazin-4 -yl) -3- (2 -hydroxymethyl thiazol 
5 -yl) isoquinoline , 

(169) 1- (l-ethylpiperazin-4-yl) -3- [1- (2- 
hydroxy ethyl) pyrazol - 3 -yl] isoquinoline, 

(17 0) 1- (l-ethylpiperazin-4-yl) - 3- [ (1- 
hydroxypropyl) thiazol - 5 -yl] isoquinoline, 

(171) 1- (l-ethylpiperazin-4-yl) -3- [2- (3- 
hydroxypropyl ) thiazol - 5 -yl] isoquinoline, 

(172) 1- (l-ethylpiperazin-4 -yl) -3- [2- (3- 
methoxypropyl) thiazol - 5 -yl] isoquinoline, 

(173) 1- (l-ethylpiperazin-4 -yl) -3- [2- (4- 
morpholinyl) thiazol - 5 -yl] isoquinoline, 

(174) 3- (2 -propylcarbonylaminopyrimidin- 5 -yl) -1- (4- 
ethylpiperazin-1 -yl) isoquinoline, 

(175) 3 - [2 - (5, 6 -dihydro-2H-pyran-4 -yl) thiophen - 4 - yl ] -1- (4 
ethylpiperazin- 1 -yl) isoquinoline, 

(17 6) 3- [2- (5, 6-dihydro-2H-pyran-4-yl) thiophen- 5 -yl] -1- (4 
ethylpiperazin- 1 -yl) isoquinoline, 

(177) 1- (l-ethylpiperazin-4-yl) -3- 
(phenylethynyl ) isoquinoline, 

(178) 1- (l-ethylpiperazin-4-yl) -3- (4- 
methoxyphenyl ) ethynylisoquinol ine , 

(179) 1- (l-ethylpiperazin-4-yl) -3- (2- 
pyridyl) ethynylisoquinol ine , 

(180) 3- [3- (4 -morpholinyl) -1-propynyl] -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline, 
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(181) 1- (l-ethylpiperazin-4-yl) -3- (3-phenyl-l- 
propynyl) isoquinoline , 

(182) 1- (l-ethylpiperazin-4-yl) -3- (4-phenyl-l- 
butynyl) isoquinoline, 

(183) 1- (l-ethylpiperazin-4-yl) -3- [4- (2- 
hydroxyethoxy) phenyle thynyl ] isoquinoline , 

(184) 1- (l-ethylpiperazin-4-yl) -3- 
benzoylethynylisoquinol ine , 

(185) 1- (l-ethylpiperazin-4-yl) -3- (2,4- 
dimethoxyphenyle thynyl) isoquinoline , 

(186) 1- (l-ethylpiperazin-4 -yl) -3- [3- ( 3 -methoxypropyl ) -5- 
pyridyl] ethynylisoquinoline, 

(187) 1- (l-ethylpiperazin-4-yl) -3- [2- (2- 
hydroxyethoxy) phenyl] ethynylisoquinoline , 

(188) 1- (l-ethylpiperazin-4-yl) -3- [3- (2 -hydroxyethoxy) -2- 
pyridyl] ethynylisoquinoline, 

(189) 1- (l-ethylpiperazin-4-yl) -3- (trans-2- 
phenylethenyl ) isoquinoline, 

(190) 1- (l-ethylpiperazin-4-yl) -3- [trans-2- (4- 
me thoxyphenyl ) ethenyl] isoquinoline, 

"(191) 1- (l-ethylpiperazin-4-yl) -3- [cis-2- (4- 
methoxyphenyl ) ethenyl] isoquinoline, 

(192) 1- (l-ethylpiperazin-4 -yl) -3- (cis -1 -methyl -2 - 
phenylethenyl ) isoquinoline, 

(193 ) 1- (1 -ethylpiperazin-4 -yl) - 3 - (trans - 1 -methyl - 2 - 
phenylethenyl) isoquinoline. 
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(194) 1- (l-ethylpiperazin-4 -yl) -3- [trans-2- (2- 
hydroxyethoxyphenyl) ethenyl] isoquinoline, 

(195) 1- (l-ethylpiperazin-4-yl) -3- [trans-2- (2- 
methoxyphenyl ) ethenyl] isoquinoline, 

(196) 1- (l-ethylpiperazin-4 -yl) -3- ( trans - 2 -methyl - 2 - 
phenylethen- 1 -yl ) isoquinoline , 

(197) 1- (l-ethylpiperazin-4-yl) -3- [trans-2- (2- 
f luorophenyl ) ethenyl] isoquinoline, 

(19 8) 1- (l-ethylpiperazin-4-yl) -3- [(E) -4- (2- 
hydroxyethoxy) styryl] isoquinoline, 

(199) 1- (l-ethylpiperazin-4-yl) -3- {trans-2- [3- (2- 
hydroxyethoxy) phenyl] ethenyl} isoquinoline, 

(200) 3-{(E)-2-[2- (4-morpholinyl)pyridin-5-yl] ethenyl} -1- 
(4 -ethylpiperazin-l-yl) isoquinoline, 

(201) 3 - [ (E) - 2 - (4 -methyl sul f onylpheny 1 ) ethenyl] -1 - (4 - 
ethylpiperazin - 1 -yl) isoquinoline, 

(202) 3 - [(E) -2- (2 -methyl sulf onylphenyl ) ethenyl] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline , 

(203) 3 - [ (E) -2 - (4 -methyl sulf onylmethylphenyl) ethenyl] -1- 
(4 -ethylpiperazin- 1-yl) isoquinoline , 

(204) 3-{(E)-2-[3- (4 -morpholinyl) phenyl] ethenyl} - 1 - (4 - 
ethylpiperazin- 1-yl) isoquinoline, 

(205) 3-{(E)-2-[4- (4 -morpholinyl) phenyl] ethenyl} -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline , 

(206) 3 - { (E) -2 -methyl -2- [4- ( 4 -morpholinyl ) phenyl ] ethenyl} - 
1 - ( 4 - e thylpiperaz in - 1 - yl ) isoquinoline , 
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(207) 3- { (E) -2 -methyl -2- [3- (4 -morpholinyl) phenyl] ethenyl} - 
1- (4 -ethylpiperazin- 1 -yl) isoquinoline, 

(208) 3- [ (E) - 2 -methoxymethyl -2 -phenyl ethenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline , 

(209) 1- (l-ethylpiperazin-4-yl) -3- [trans-2- (2- 
pyridyl) ethenyl] isoquinoline, 

(210) 1- (l-ethylpiperazin-4-yl) -3- [trans-2- (4- 
pyridyl) ethenyl] isoquinoline, 

(211) 1- (l-ethylpiperazin-4-yl) -3- [3- (2 -methoxy) phenyl - 2 - 
propenyl] isoquinoline, 

(212) 1- (l-ethylpiperazin-4-yl) -3- [3- (2- 
hydroxye thoxy ) phenyl - 1 -propenyl] isoquinoline , 

(213) 3- { (E) -2- [2- (4 -morpholinyl) pyridin - 5 -yl] ethenyl} -1- 
(4 - ethylpiperazin -1-yl) isoquinoline, 

(214) 3-{(E)-2-[3-(4 -morpholinyl ) pyridazin - 6 -yl] ethenyl] - 1 
(4 - ethylpiperazin - 1 -yl ) isoquinoline , 

(215) 3- { (E) -2- [4- (4-morpholinyl)pyrimidin-6-yl] ethenyl} -1 
(4 -ethylpiperazin- 1-yl) isoquinoline, 

(216) 3- {(E) -2- [2- (4 -morpholinyl) pyrazin- 6 -yl] ethenyl } - 1 - 
(4 - ethylpiperazin - 1 -yl ) isoquinoline , 

(217) 3 - [1 - (4 -methoxyphenyl) ethenyl] - 1 - (4 - ethylpiperazin- 1 
yl ) isoquinoline, 

(218) 1- (l-ethylpiperazin-4-yl) -N-phenyl-3- 
isoquinolinecarboxamide , 

(219) 1- (l-ethylpiperazin-4-yl) -3- (4- 
methoxyanilinomethyl ) isoquinoline , 
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(220) 1- (l-ethylpiperazin-4-yl) -3- (4- 
methoxybenzylamino) isoquinoline , 

(221) 1- (l-ethylpiperazin-4 -yl) - 4 -methoxy- 3 - (4 
methoxyphenyl ) isoquinoline, 

(222) 1- (l-ethylpiperazin-4-yl) - 5 -methyl - 3 - (4- 
methoxyphenyl ) isoquinoline, 

(223) 1- (4 -ethylpiperazin- 1 -yl) -3- [4- (2- 
hydroxyethoxy) phenyl] - 6 - f luoroisoquinoline , 

(224) 1- (l-ethylpiperazin-4-yl) -6-fluoro-3- (4- 
methoxyphenyl ) isoquinoline, 

(225) 1- (l-ethylpiperazin-4-yl) - 6 -methyl - 3 - (4- 
methoxyphenyl ) isoquinoline, 

(226) 1- (4-ethylpiperazin-l-yl) - 6 -me thoxy - 3 - (4 
trif luoromethylphenyl ) isoquinoline , 

(227) 1- (4-ethylpiperazin-l-yl) - 6 -methoxy- 3 - (4 
methoxyphenyl) isoquinoline, 

(228) 1- (l-ethylpiperazin-4-yl) -7-methyl-3- (4- 
methoxyphenyl ) isoquinoline, 

(229) 1- (4-ethylpiperazin-l-yl) -7-fluoro-3- (4- 
methoxyphenyl ) isoquinoline, 

(230) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxyethoxy) phenyl] - 7 - f luoroisoquinoline , 

(231) 1- (4-ethylpiperazin-l-yl) - 7 -methoxy- 3 - 
phenyl isoquinoline, 

(232) 1- (4-ethylpiperazin-l-yl) - 7 -methoxy - 3 - (2 
methoxyphenyl) isoquinoline, 
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(233) 1- (l-ethylpiperazin-4-yl) -8-fluoro-3- (4- 
methoxyphenyl ) isoquinoline , 

(234) 1- (l-ethylpiperazin-4-yl) -8-fluoro-3- [4- (2- 
hydroxyethoxy ) phenyl] isoquinoline, 

(235) 1- (l-ethylpiperazin-4 -yl) - 8 -methoxy- 3 - (4- 
methoxyphenyl ) isoquinoline, 

(236) 1- (1 -propylpiperazin-4 -yl) -3- (4- 
methoxyphenyl ) isoquinoline, 

(237) 1- (l-propylpiperazin-4 -yl) -3- [4- (2- 
hydroxyethoxy ) phenyl] isoquinoline , 

(238) 1- ( 1 - isopropylpiperazin- 4 -yl ) -3- (4- 
methoxyphenyl) isoquinoline, 

(239) 1- (l-cyclopropylpiperazin-4-yl) -3- (4- 
me thoxyphenyl ) isoquinoline, 

(240) 1- (l-allylpiperazin-4-yl) -3- (4- 
me thoxyphenyl ) isoquinoline, 

(241) 1- [1- (2 -f luoroethyl) piperazin-4 -yl] -3- (4- 
me thoxyphenyl ) isoquinoline, 

(242) 1- [4- (2-hydroxyethyl)piperazin-l-yl] -3- (4- 
me thoxyphenyl ) isoquinoline, 

(243) 3 - (4 - ethylsulf onylaminomethylphenyl ) -1- [4- (2- 
hydroxyethyl) piperazin- 1 -yl] isoquinoline, 

(244) 8- (4-ethylpiperazin-l-yl) -6- (4- 
me thoxyphenyl) pyrido [2 , 3 - c] pyridine, 

(245) 8- (l-ethylpiperazin-4-yl) -6- [4- (2- 
hydroxyethoxy ) phenyl ] -1,7- naphthyridine , 
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(246) 8- (l-ethylpiperazin-4-yl) -6-{4-[(S)-2- 
hydroxypropoxy] phenyl } - 1 , 7 -naphthyridine , 

(247) 8- (l-ethylpiperazin-4-yl) -6- [4- (3- 
hydroxypropyl) phenyl] -1,7 -naphthyridine, 

(248) 8- (l-ethylpiperazin-4-yl) -6- [4- (3- 
hydroxybutyl ) phenyl] -1,7 -naphthyridine, 

(249) 8- (l-ethylpiperazin-4-yl) -6- [4- ( 3 - hydroxy - 1 - 
f luoropropyl ) phenyl] -1,7 -naphthyridine, 

(250) 8- (l-ethylpiperazin-4-yl) -6- [4- (2 -hydroxy-2 - 
methylpropoxy) phenyl] -1,7 -naphthyridine, 

(251) 1- (l-ethylpiperazin-4-yl) -3- (4 - methoxyphenyl ) -2,6- 
naphthyridine , 

(252) 5- (l-ethylpiperazin-4 -yl) -7- (4 - methoxyphenyl ) -1, 6- 
naphthyridine , 

(253) 5- [4- (2 -hydroxyethoxy) phenyl] -7- (4 -methylpiperazin- 1 - 
yl ) thieno [2 , 3 - c] pyridine , 

(254) 7- (l-ethylpiperazin-4-yl) -5- [4- (1- 
hydroxypentyl ) phenyl ] thieno [2 , 3 - c] pyridine , 

(255) 7 - (l-ethylpiperazin-4-yl) -5- [4- ( 1 - hydroxy- 3 - 
methylbu tyl ) phenyl ] thieno [2 , 3 - c] pyridine , 

(256) 7 - (l-ethylpiperazin-4-yl) -5- [4- ( 3 -hydroxy- 1 - 
f luoropropyl ) phenyl] thieno [2,3-c] pyridine , 

(257) 5- [4- (3 -hydroxypropyl) - 3 - chlorophenyl ] -7- (4- 
ethylpiperazin - 1 - yl ) thieno [2,3-c] pyridine , 

(258) 7- (1 -ethylpiperazin-4 -yl) -5- [3- (2- 
hydroxyethoxy) phenyl] thieno [2,3-c] pyridine, 

39 



1046PCT 



(259) 7- (4-ethylpiperazin-l-yl) -5- (4- 
hydroxyethoxyphenyl ) thieno [2 , 3 - c] pyridine , 

(260) 7- (l-ethylpiperazin-4-yl) -5- [4- (2 -hydroxy-2 - 
methylpropoxy) phenyl] thieno [2 , 3 - c] pyridine, 

(261) 5- [3- (3 -hydroxypropyl) - 4 -methoxyphenyl] -7- (4- 
e thylpiperazin- 1 -yl) thieno [2 , 3 - c] pyridine, 

(262) 5- [4- (3 -hydroxypropyl) - 3 - cyanophenyl ] -7- (4- 
ethylpiperazin - 1 -yl ) thieno [2 , 3 - c] pyridine, 

(263) 5- [2- (4-morpholinyl)pyridin-5-yl] -7- (4- 
ethylpiperazin - 1 -yl ) thieno [2,3-c] pyridine , 

(264) 5- [2- (4 - thiomorpholinyl) pyridin- 5 -yl] -7- (4- 
ethylpiperazin - 1 -yl) thieno [2,3-c] pyridine , 

(265) 5- [2- (4-hydroxypiperidin-l-yl)pyridin-5-yl] -7- (4- 
ethylpiperazin - 1 -yl ) thieno [2,3-c] pyridine , 

(266) 5- [4- (5, 6 - dihydro - 2H -pyran - 4 -yl) phenyl] -7- (4- 
ethylpiperazin - 1 -yl) thieno [2,3-c] pyridine , 

(267) 5- [2- (2 -methoxyethoxy- 2 -methyl) pyridin- 5 -yl] -7- (4- 
ethylpiperazin - 1 -yl ) thieno [2,3-c] pyridine , 

(268) 5- [2- (2 -hydroxyethoxy) pyridin- 5 -yl] -7- (4- 
e thylpiperazin - 1 - yl ) thieno [2,3-c] pyridine , 

(269) 5- [2- (2 -methoxyethoxy) pyridin- 5 -yl] - 7 - (4- 
e thylpiperazin - 1 -yl ) thieno [2,3-c] pyridine , 

(270) 5- [4- (4 -hydroxycyclohexen- 1 -yl) phenyl] -7- (4- 
ethylpiperazin-l-yl) thieno [2, 3 -c] pyridine, 

(271) 7- (l-ethylpiperazin-4-yl) -5- (4- 
pentanoylphenyl ) thieno [2 , 3 - c] pyridine , 
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(272) 7- (l-ethylpiperazin-4-yl) -5- [4- (3- 
methylbutanoyl) phenyl] thieno [2 , 3 -c] pyridine, 

(273) 7- (l-ethylpiperazin-4-yl) -5- [4- (N- 

cyclohexylamide) phenyl] thieno [2 , 3 - c] pyridinecarboxamide , 

(274) 7- (l-ethylpiperazin-4-yl) -5- [4- (pyrrolidinyl - 1 - 
carbonyl) phenyl] thieno [2 , 3 -c] pyridine, 

(275) 5- [4- (2 -hydroxyethoxy) phenyl] -7- [4- (2- 
hydroxy ethyl ) piperazin- 1 -yl] thieno [3 , 2 - c] pyridine, 

(276) 5- (4 -methoxyphenyl) -7- [4- (2 - hydroxyethyl ) piperazin- 
1 -yl] thieno [2 , 3 - c] pyridine, 

(277) 4- (4-ethylpiperazin-l-yl) -6- (4- 
methoxyphenyl ) thieno [3 , 4 -c] pyridine, 

(278) 4- (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxye thoxy ) phenyl ] thieno [3 , 4 - c] pyridine , 

(279) 4- (4 -methylpiperazin- 1 -yl) -6- [4- (2- 
hydroxye thoxy) phenyl] thieno [3 , 2 - c] pyridine, 

(280) 4- (4-ethylpiperazin-l-yl) -6- (4 - 
hydroxyphenyl ) thieno [3 , 2 - c] pyridine , 

(281) 4- (4-ethylpiperazin-l-yl) -6- [4 - (1- 
hydroxyethyl ) phenyl] thieno [3 , 2 -c] pyridine, 

(282) 4- (4-ethylpiperazin-l-yl) -6- [4- (1- 
hydroxypropyl ) phenyl] thieno [3 , 2 - c] pyridine, 

(283) 4- (4-ethylpiperazin-l-yl) -6- [4- (1- 
hydroxybutyl ) phenyl] thieno [3 , 2 - c] pyridine, 

(284) 4- (l-ethylpiperazin-4-yl) -6- [3- (2- 
hydroxyethoxy) phenyl] thieno [3 , 2 - c] pyridine, 
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(285) 4- (l-ethylpiperazin-4-yl) -6- [4- (3- 
hydroxybutyl ) phenyl] thieno [3 , 2 -c] pyridine, 

(286) (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxyethoxy) phenyl] thieno [3 , 2 -c] pyridine, 

(287) 4- (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxypropoxy ) phenyl] thieno [3 , 2 -c] pyridine, 

(288) 6- [4- (2 -methyl -2 - hydroxypropoxy ) phenyl] -4- (4- 
methylpiperazin- 1 -yl) thieno[3, 2 - c] pyridine , 

(289) 6- [4- (2 -methyl -2 -hydroxypropoxy) phenyl] -4- (4- 
propylpiperazin - 1 -yl ) thieno [3 , 2 - c] pyridine , 

(290) 6- [4- (2 -methyl - 2 -hydroxypropoxy) phenyl] -4- (4- 
ethylpiperazin-1 -yl) thieno [3 , 2 - c] pyridine, 

(291) 4- (4-ethylpiperazin-l-yl) -6- [4- ( 3 -hydroxy - 3 - 
methylbutyl ) phenyl] thieno [3 , 2 - c] pyridine, 

(292) 6- [4- (4 -methyl- 4 -hydroxypentyloxy) phenyl] -4- (4- 
ethylpiperazin-l-yl) thieno [3 , 2 -c] pyridine, 

(293) 4 - (4 -propylpiperazin- 1 -yl) - 6 - [4 - (2 - 
hydroxyethoxy) phenyl] thieno [3 , 2 - c] pyridine , 

(294) 6- [4- (2 -methyl -2 -hydroxypropoxy) phenyl] -4- [4- (2- 
f luoroethyl ) piperazin - 1 -yl) thieno [3 , 2 - c] pyridine , 

(295) 4 - [4- (2 - f luoroethyl) piperazin- 1 -yl] -6- [4- (2- 
hydroxyethoxy) phenyl] thieno [3,2-c] pyridine , 

(2 96 ) 6 - [4 - (2 -methyl - 2 -hydroxypropoxy) phenyl] -4 - [4 - (2 - 
hydroxy ethyl) piperazin- 1 -yl] thieno [3 , 2 - c] pyridine , 
(297) 6- [4- (2 -methyl -2 -hydroxypropoxy) phenyl] -4- (4- (2- 
pheny 1 ethyl) piperazin- 1 -yl] thieno [3,2-c] pyridine, 
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(298) 7- (l-ethylpiperazin-4-yl) -5- [3- (2- 
hydroxyethoxy) phenyl] furo [2 , 3 -c] pyridine, 

(299) 7- (l-ethylpiperazin-4-yl) -5- [4- (3- 
hydroxypropyl) phenyl] furo [2, 3 -c] pyridine, 

(300) 7- (l-ethylpiperazin-4-yl) -5- [4- (3- 
hydroxybutyl) phenyl] furo [2 , 3 - c] pyridine , 

(301) 7- (l-ethylpiperazin-4-yl) -5- [4- (2- 
hydroxyethoxy) phenyl] furo [2 , 3 -c] pyridine, 

(302) 7- (l-ethylpiperazin-4 -yl) -5- {4- [ (R) -2 -hydroxy- 1 
methylethoxy] phenyl } furo [2 , 3 - c] pyridine , 

(303) 7- (l-ethylpiperazin-4 -yl) -5 - {4- [ (S) -2 -hydroxy- 1 
methylethoxy] phenyl } furo [2 , 3 - c] pyridine , 

(304) 7- (1 -ethylpiperazin-4 -yl) -5-{4-[{S)-2- 
hydroxypropoxy] phenyl } furo [2 , 3 - c] pyridine , 

(305) 7- (l-ethylpiperazin-4-yl) - 5 - [4 - [ (R) - 2 - 
hydroxypropoxy] phenyl} furo [2,3-c] pyridine, 

(306) 7 - (l-ethylpiperazin-4-yl) -5- [4- ( 3 - hydroxy- 3 - 
methylbutoxy) phenyl] furo [2,3-c] pyridine , 

(307) 7 - (l-ethylpiperazin-4-yl) -5- {trans-2- [4- (2- 
hydroxyethoxy) phenyl] ethenyl } furo [2,3-c] pyridine , 

(308) 7 - (1 -ethylpiperazin- 4 -yl) -5 - {trans - 2 - [2 - (2 - 
hydroxyethoxy ) phenyl ] ethenyl } furo [2,3-c] pyridine , 

(309) 1- (l-ethylpiperazin-4-yl) -3- [4- ( 2 - hydroxy - 2 - 
methylpropoxy ) phenyl] i soquinol ine , 

(310) 1- ( 1 - ethylpiperazin - 4 -yl ) -3- ( 3 - phenyl - 3 - hydroxy 
propynyl) i soquinol ine , 
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(311) 1- (l-ethylpiperazin-4-yl) - 8 -methyl - 3 - (4- 
methoxyphenyl) isoquinoline , 

(312) 1- (l-ethylpiperazin-4-yl) -4-methyl-3- (4- 
methoxyphenyl) isoquinoline, 

(313) 1- [1- (2 -cyanoethyl) piperazin- 4 -yl] -3- (4- 
methoxyphenyl ) isoquinoline, 

(314) 1- [1- (carbamoylmethyl) piperazin-4 -yl] -3- (4- 
methoxyphenyl) isoquinoline, 

(315) 1- (4 -ethylsulf onylpiperazin - 1 -yl) -3- (4- 
methoxyphenyl) isoquinoline, 

(316) 4-piperidinyl-6- [4- (2-methyl-2- 
hydroxypropoxy ) phenyl] thieno [3 , 2 -c] pyridine, 

(317) 7- (l-ethylpiperazin-4-yl) -5- [4- (3- 
hydroxypropoxy ) phenyl] furo [2 , 3 -c] pyridine, 

(318) 1- (4 -ethylpiperazin- 1 -yl) -3- (4- 
methoxyphenyl) isoquinoline, 

(319) 1- {N- [2- (2 - dimethylamino) ethyl] -N-methylamino} -3- (4- 
me thoxyphenyl ) isoquinoline, 

(320) 1 - (4 -morpholinyl ) - 3 - (4 - me thoxyphenyl ) i soquinol ine , 

(321) 1- (l-ethyl-2-pyrrolidinyl)methylamino-3- (4- 
me thoxyphenyl ) isoquinoline, 

(322) 3- (4 -me thoxyphenyl) -1- [2- (2- 
pyridyl) ethyl] aminoisoquinoline, 

(323) 1- [2- (4 -morpholinyl) ethyl] amino- 3 - (4- 
me thoxyphenyl ) isoquinoline, 

(324) 1- (1 - imidazolyl ) -3- ( 4 - me thoxyphenyl ) isoquinoline, 
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(325) 1- [4- (piperidin-l-yl)piperidin-l-yl] -3- (4- 
methoxyphenyl) isoquinoline , 

(326) 1- (1, 4, 5, 6- tetrahydropyrimidin-l-yl) -3- (4- 
methoxyphenyl ) isoquinoline, 

(327) 1- (l-ethylhomopiperazin-4-yl) -3- (4- 
methoxyphenyl ) isoquinoline, 

(328) 3 - (4 -methoxyphenyl) -1- ( 4 - e thylpiperaz in - 1 - 
yl) methyl isoquinoline, 

(329) 1- (4 -ethylpiperazin-l-yl) -3- [3- (2- 
hydroxye thoxy ) phenyl] isoquinoline , 

(330) 1- (4-ethylpiperazin-l-yl) -3- (4- 
ethoxyphenyl ) isoquinoline, 

(331) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxypropoxy) phenyl] isoquinoline , 

(332) 1- (4-ethylpiperazin-l-yl) -3- (3,4- 
ethylenedioxyphenyl) isoquinoline , 

(333) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
methoxypropyl ) phenyl] isoquinoline, 

(334) 1- (4-ethylpiperazin-l-yl) -3- [4- (n- 
butyl) phenyl] isoquinoline, 

(335) 1- (4 -ethylpiperazin-l-yl) -3- ( 4 - me thoxypyr idin - 2 - 
yl) isoquinoline, 

(336) 1- (4 -ethylpiperazin-l-yl) -3- [4- (1, 3 - dioxolan - 2 - 
ylmethyloxy) phenyl] isoquinoline, 

(337) 1- (4-ethylpiperazin-l-yl) -3- [4- (2,3- 
dihydroxypropoxy ) phenyl] isoquinoline, 
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(338) 1- (4-ethylpiperazin-l-yl) -3- (4- 
carbamoylmethoxyphenyl) isoquinoline , 

(339) 1- (4-ethylpiperazin-l-yl) -3- (4- 
trif luoromethoxyphenyl) isoquinoline, 

(340) 1- (4-ethylpiperazin-l-yl) -3- [4- (2 - hydroxyethoxy) -3- 
methoxyphenyl] isoquinoline, 

(341) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methylthiophenyl) isoquinoline, 

(342) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methylsul f onylphenyl ) i soquinoline , 

(343) 1- (4-ethylpiperazin-l-yl) -3- [4- ( 2 - hydroxy- 3 - 
methoxypropoxy) phenyl] isoquinoline , 

(344) 1- (4-ethylpiperazin-l-yl) -3- (2 -methoxypyridin- 5 - 
yl) isoquinoline, 

(345) 1- (4-ethylpiperazin-l-yl) -3- [4- ( 1 - hydroxy - 1 - 
methylethyl ) phenyl] isoquinoline, 

(346) 1- (4-ethylpiperazin-l-yl) -3- {4- [N- (2- 
hydroxyethyl ) carbamoyl] phenyl} isoquinoline, 

(347) 1- (4 -ethylpiperazin-l-yl) -3- {4- [N- (2- 
hydroxy ethyl ) sul f amoyl] phenyl } isoquinol ine , 

(348) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxyethyl ) phenyl] isoquinoline, 

(349) 1- (4 -ethylpiperazin-l-yl) -3- [4- 
(propylsulf onyl) phenyl] isoquinoline, 

(350) 1- (4 -ethylpiperazin-l-yl) -3- {4- [ (3- 
methoxypropyl ) sulfonyl] phenyl] isoquinoline, 
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(351) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxyethyl) phenyl] isoquinoline, 

(352) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxypropyl) sulf onylphenyl] isoquinoline, 

(353) 1- (4-ethylpiperazin-l-yl) -3- [4- (N- 
propylsulf amoyl) phenyl] isoquinoline, 

(354) 1- (4-ethylpiperazin-l-yl) -3- {4- [N- (2 - 
methoxyethyl) sulf amoyl] phenyl} isoquinoline, 

(355) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
f luoropropyl ) sulf onylphenyl] isoquinoline, 

(356) 1- (4 -ethylpiperazin-l-yl) -3- [4- (pyrrolidin- 1 - 
yl) sulf onylphenyl] isoquinoline, 

(357) 1- (4 -ethylpiperazin-l-yl) -3- [4- (N- 
ethyl sulf amoyl) phenyl] isoquinoline , 

(358) 1- (4-ethylpiperazin-l-yl) -3- [4- (N-methyl-N- 
propyl sulf amoyl ) phenyl] isoquinoline , 

(359) 1- (4-ethylpiperazin-l-yl) -3- [4- (N,N- 
diethylsulf amoyl ) phenyl] isoquinoline, 

(360) 1- (4 -ethylpiperazin-l-yl) -3- {4- [N- (1- 
me thylpropyl ) sulfamoyl] phenyl} isoquinoline, 

(361) 1- (4-ethylpiperazin-l-yl) -3- [4- (N- 
methylsulf amoyl ) phenyl] isoquinoline, 

(362) 1- (4 -ethylpiperazin-l-yl) -3- [4- ( N , N - 
dimethyl sulfamoyl ) phenyl] isoquinoline , 

(363) 1- (4 -ethylpiperazin-l-yl) -3- [4- (N- 
cyclopropylsulf amoyl) phenyl] isoquinoline, 
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(364) 1- (4-ethylpiperazin-l-yl) -3- [4- di- 
ethyl carbamoyl ) phenyl] isoquinoline , 

(365) 1- (4-ethylpiperazin-l-yl) -3- [4- (N- 
methylcarbamoyl ) phenyl] isoquinoline , 

(366) 1- (4-ethylpiperazin-l-yl) -3- [4- 
( ethyl sulfonyl ) phenyl ] isoquinoline , 

(367) 1- (4-ethylpiperazin-l-yl) -3- (3-fluoro-4- 
me thoxyethoxyphenyl ) isoquinoline , 

(368) 1- (4-ethylpiperazin-l-yl) -3- (3, 5 - di f luoro - 4 - 
me thoxyethoxyphenyl ) isoquinoline , 

(369) 1- (4-ethylpiperazin-l-yl) -3- [3-fluoro-4- (2- 
hydroxyethoxy ) phenyl] isoquinoline, 

(370) 1- (4-ethylpiperazin-l-yl) -3- [3, 5 - dif luoro - 4 - (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(371) 1- (4-ethylpiperazin-l-yl) -3- [3, 5 - di f luoro - 4 - (2- 
f luoroethoxy) phenyl] isoquinoline, 

(372) 1 - [4- (2-hydroxyethyl)piperazin-l-yl] -3- [4- (N - 
ethylsulfamoyl) phenyl] isoquinoline, 

(373) 1- [4- (2-hydroxyethyl)piperazin-l-yl] -3- [4- 
(propylsulfonyl) phenyl] isoquinoline, 

{ 37 4 ) 1 - (4 - ethylpiperazin- 1 - yl ) - 3 - (phenyl thio) i soquinol ine , 

(375) 1- (4 -ethylpiperazin-l-yl) -3- [4- (2- 
oxopropyl) phenyl] isoquinoline, 

(376) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxypropyl ) phenyl] isoquinoline, 

(377) 1- (4 -ethylpiperazin-l-yl) -3- [4- (2 -hydroxy- 2 - 
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methylpropyl) phenyl] isoquinoline, 

(378) 1- (4-ethylpiperazin-l-yl) -3- (2- 
pyridylthio) isoquinoline, 

(379) 1- (4-ethylpiperazin-l-yl) -3- (4- 
butyrylphenyl) isoquinoline, 

(380) 1- (4 -ethylpiperazin-l-yl) -3- [4- (1- 
hydroxyiminobutyl) phenyl] isoquinoline , 

(381) 1- (4-ethylpiperazin-l-yl) -3- [4- (N-methyl-N- 
propylcarbamoyl ) phenyl] isoquinoline, 

(382) 1- (4-ethylpiperazin-l-yl) -3- {4- [N- ( 2 - hydroxyethyl ) -N 
methyl carbamoyl] phenyl } isoquinoline , 

(383) 1- (4-ethylpiperazin-l-yl) -3- [4- (3 -hydroxy- 1- 
methylpropyl) phenyl] isoquinoline, 

(384) 1- (4-ethylpiperazin-l-yl) -3- [4- (N -propyl carbamoyl ) -3 
f luorophenyl] isoquinoline, 

(385) 1- (4-ethylpiperazin-l-yl) -3- (3-f luoro-4 - (2- 
hydroxye thyl ) phenyl] isoquinoline, 

(386) 1- (4 -ethylpiperazin-l-yl) -3- [4- ( 3 - hydroxy- 2 - 
methylpropyl ) phenyl] isoquinoline, 

(387) 1- (4 -ethylpiperazin-l-yl) -3- [4- (1,2- 
di hydroxyethyl ) phenyl] isoquinoline , 

(388) 1- (4 -ethylpiperazin-l-yl) -3- [4- ( 3 - hydroxy- 3 - 
me thyl butyl ) phenyl ] i soquinoline , 

(389) 1 - (4 - ethylpiperazin- 1 -yl) - 3 - [4 - (3 -hydroxy -2 , 2 - 
dime thy lp ropy 1 ) phenyl ] i soquinoline , 

(3 90) 1- (4 -ethylpiperazin-l-yl) -3- [4- ( 3 - hydroxy - 1 , 1- 
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dimethylpropyl) phenyl] isoquinoline, 

(391) 1- (4-ethylpiperazin-l-yl) -3- [4- (1, 3 - dihydroxy - 2 , 2 - 
dimethylpropyl) phenyl] isoquinoline, 

(392) 1- (4-ethylpiperazin-l-yl) -3- {4- [4- (2- 
hydroxye thyl ) tetrahydropyran - 4 - yl] phenyl } isoquinol ine , 

(393) 1- (4-ethylpiperazin-l-yl) -3- (2 -hydroxymethylindan-5 - 
yl ) isoquinoline, 

(394) 1- (4-ethylpiperazin-l-yl) -3- [ (3,4- 
dihydroxymethyl) phenyl] isoquinoline, 

(395) 1- (4-ethylpiperazin-l-yl) -3- [4- ( 1 , 4 - dioxan- 2 - 
yl) phenyl] isoquinoline, 

(396) 1- (4-ethylpiperazin-l-yl) -3- [4- (tetrahydrofuran-2 - 
yl) phenyl] isoquinoline, 

(397) 1- (4-ethylpiperazin-l-yl) -3- [4- (cis-4- 
hydroxycyclohexyl) phenyl] isoquinoline , 

(398) 1- (4-ethylpiperazin-l-yl) -3- [4- (trans-4- 
hydroxycyclohexyl) phenyl] isoquinoline, 

(399) 1- (4-ethylpiperazin-l-yl) -3- [4- ( tetrahydropyran - 4 - 
yl ) methylphenyl] isoquinoline, 

(400) 4-chloro-l- (4-ethylpiperazin-l-yl) -3- (4- 
me thoxyphenyl ) isoquinoline, 

(401) 1- (4-ethylpiperazin-l-yl) -3- [4- (cis-4- 
hydroxy tetrahydropyran- 2 -yl) phenyl] isoquinoline , 

(402) 1- (4-ethylpiperazin-l-yl) -3- [4- (trans-4- 
hydroxy tetrahydropyran- 2 -yl) phenyl] isoquinoline , 

(403) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
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hydroxypropoxy ) phenyl ] isoquinoline , 

(404) 1- (4-ethylpiperazin-l-yl) -3- [4- (2 -hydroxy- 1 - 
methylethoxy) phenyl] isoquinoline , 

(405) 1- (4-ethylpiperazin-l-yl) -3- (2 -methoxypyridin- 4 - 
yl) isoquinoline, 

(406) 1- (4-ethylpiperazin-l-yl) -3- ( 2 - benzyloxypyridin - 4 - 
yl ) isoquinoline and 1 - (4 - ethylpiperazin - 1 -yl ) - 3 - ( 2 - 
chloropyridin - 4 -yl) isoquinoline, 

(407) 1- (4-ethylpiperazin-l-yl) -3- [2- (2- 
methoxyethoxy) pyridin- 4 -yl] isoquinoline , 

(408) 1- (4-ethylpiperazin-l-yl) -3- (4- 
carbamoylphenyl) isoquinoline, 

(409) 1- (4-ethylpiperazin-l-yl) -3- [4- 
(cyclohexylhydroxymethyl) phenyl] isoquinoline, 

(410) 1- (4-ethylpiperazin-l-yl) -3- [4- (4- 
hydroxytetrahydropyran-4 -yl) phenyl] isoquinoline, 

(411) 1- (4-ethylpiperazin-l-yl) -3- {4- [bis (1, 3-thiazol-2- 
yl ) hydroxymethyl] phenyl} isoquinoline , 

(412) 1- (4-ethylpiperazin-l-yl) -3- [4- (1, 3 - thiazol - 2 - 
yl ) hydroxymethylphenyl] isoquinoline , 

(413) 1- (4-ethylpiperazin-l-yl) -3- [ (3- 
pyridyl ) hydroxymethyl] isoquinoline, 

(414) 1- (4-ethylpiperazin-l-yl) -3- ( 1 - indanon - 5 - 
yl) isoquinoline, 

(415) 1- (4-ethylpiperazin-l-yl) -3- (1 -hydroxyindan- 5 - 
yl) isoquinoline, 

51 



98046PCT 



(416) 1 - (4 - ethylpiperazin- 1-yl) - 3 - [4 - (3 -hydroxy -3 - 
methylbutyl) -3 - f luorophenyl] isoquinoline, 

(417) 1- (4 -ethylpiperazin- 1-yl) -3- [3-cyano-4- (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(418) 1- (4 -ethylpiperazin- 1-yl) -3- [3- (3- 
hydroxypropyl ) phenyl] isoquinoline, 

(419) 1- (4-ethylpiperazin-l-yl) - 3 -benzylisoquinoline, 

(420) 1- (4-ethylpiperazin-l-yl) -3- (2 -hydroxy- 2 - 
phenylethyl) isoquinoline, 

(421) 3 -benzamide - 1 - (4 - ethylpiperazin - 1 - yl ) isoquinoline , 

(422) 3 -benzenesulf oneamide- 1 - (4-ethylpiperazin-l- 
yl) isoquinoline, 

(423) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methoxybenzenesulf onamide) isoquinoline , 

(424) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methoxyphenoxymethyl ) isoquinoline , 

(425) 1- (4-ethylpiperazin-l-yl) -3- [4- ( 2 - hydroxyethoxy ) -2- 
methoxyphenyl] isoquinoline, 

(426) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxycyclohexyloxy) phenyl] isoquinoline, 

(427) 4- (4-ethylpiperazin-l-yl) -2- (4- 
methoxyphenyl ) quinazoline , 

(428) 1- (4-ethylpiperazin-l-yl) -3- (4 -methoxyphenyl) -7- 
azaisoquinoline, 

(429) 7- (4-ethylpiperazin-l-yl) -5- [2- (3- 
hydroxypropyl ) pyridin- 5 -yl] thieno [2 , 3 - c] pyridine , 
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(430) 7- (4-ethylpiperazin-l-yl) -5- [3- (2- 
hydroxyethoxy) styryl] thieno [2 , 3 - c] pyridine, 

(431) 7- (4-ethylpiperazin-l-yl) -5- [4- (2- 
hydroxyethoxy) styryl] thieno [2 , 3 - c] pyridine , 

(432) 7- (4-ethylpiperazin-l-yl) -5- [4- (3- 
hydroxypropyl) phenyl] thieno [2 , 3 - c] pyridine, 

(433) 7- (4-ethylpiperazin-l-yl) -5- [4- ( 3 - hydroxypropyl ) -3- 
methoxyphenyl] thieno [2 , 3 - c] pyridine, 

(434) 7- (4-ethylpiperazin-l-yl) -5- [4- (3- 
hydroxypropoxy) phenyl] thieno [2, 3 - c] pyridine , 

(435) 7- (4-ethylpiperazin-l-yl) -5- [4- (2- 
hydroxypropoxy) phenyl] thieno [2 , 3 -c] pyridine, 

(436) 7- (4-ethylpiperazin-l-yl) -5- [4- (2- 
hydroxypropyl ) phenyl] thieno [2 , 3 - c] pyridine , 

(437) 7- (4-ethylpiperazin-l-yl) -5- [3-chloro-4- (2- 
hydroxyethoxy) phenyl] thieno [2, 3 - c] pyridine , 

(438) 7- (4-ethylpiperazin-l-yl) -5- [4- (1 -methyl -2- 
hydroxyethoxy ) phenyl] thieno [2 , 3 - c] pyridine , 

(439) 7- (4-ethylpiperazin-l-yl) -5- [4- ( 3 - hydroxy - 3 - 
methylbutyl) phenyl] thieno [2 , 3 -c] pyridine, 

(440) 7- (4 -ethylpiperazin-l-yl) -5- [4- (3- 
hydroxybutyl ) phenyl] thieno [2 , 3 -c] pyridine, 

(441) 7- (4-ethylpiperazin-l-yl) -5- [4- ( 3 - hydroxy - 2 - 
methylpropyl ) phenyl ] thieno [2 , 3 - c] pyridine , 

(442) 7 - (4 -ethylpiperazin-l-yl) -5- [4- ( 3 -hydroxy- 2 , 2- 
dimethylpropyl ) phenyl ] thieno [2 , 3 - c] pyridine , 
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(4 43) 7- (4-ethylpiperazin-l-yl) -5- [4- (3 -hydroxy- 1 , 1- 
dimethylpropyl) phenyl] thieno [2 , 3 - c] pyridine , 

(444) 7- (4-ethylpiperazin-l-yl) -5- [4- (2- 
hydroxypropyl thio) phenyl] thieno [2 , 3 - c] pyridine , 

(445) 7- (4-ethylpiperazin-l-yl) -5- (4- 
methanesulf onylphenyl ) thieno [2,3-c] pyridine , 

(446) 7- (4-ethylpiperazin-l-yl) -5- [4- (1- 
hydroxybutyl) phenyl] thieno [2,3-c] pyridine, 

(447) 7- (4-ethylpiperazin-l-yl) -5- [4- di- 
methyl carbamoyl ) phenyl] thieno [2 , 3 - c] pyridine , 

(448) 7- (4-ethylpiperazin-l-yl) -5- [4- (N- 
ethylcarbamoyl ) phenyl ] thieno [2 , 3 - c] pyridine , 

(449) 7- (4-ethylpiperazin-l-yl) -5- [4- (N- 
propyl carbamoyl ) phenyl] thieno [2,3-c] pyridine, 

(450) 7- (4-ethylpiperazin-l-yl) -5- (4- 
ethanesulf onylphenyl] thieno [2,3-c] pyridine, 

(451) 7- (4-ethylpiperazin-l-yl) -5- (4- 
propanesulf onylphenyl) thieno [2,3-c] pyridine , 

(452) 7- (4-ethylpiperazin-l-yl) -5- [4- (N- 
butylcarbamoyl) phenyl] thieno [2,3-c] pyridine, 

(453) 7- (4-ethylpiperazin-l-yl) -5- [4- (N- 

cycl open tyl carbamoyl ) phenyl] thieno [2,3-c] pyridine , 

(454) 7 - (4-ethylpiperazin-l-yl) -5- [4- (cis-4- 
hydroxytetrahydropyran- 2 -yl) phenyl] thieno [2,3-c] pyridine, 

(455) 7- (4-ethylpiperazin-l-yl) -5- [4- (trans-4- 
hydroxytetrahydropyran- 2 -yl) phenyl] thieno [2 , 3 -c] pyridine, 
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(456) 7- (4-ethylpiperazin-l-yl) -5- (2, 3-dihydro-2- 
hydroxymethyl - 2 -methylbenzof uran - 5 -yl ) phenyl] thieno [2,3- 
c] pyridine, 

(457) 7- (4-ethylpiperazin-l-yl) -5- [4- 

( cyclohexylhydroxyme thy 1) phenyl] thieno [2 , 3 -c] pyridine, 

(458) 7- (4-ethylpiperazin-l-yl) -5- [4- 

(cyclopentylhydroxymethyl ) phenyl] thieno [2,3-c] pyridine , 

(459) 7- (4-ethylpiperazin-l-yl) -5- (4- 
methoxyphenyl ) thieno [2,3-c] pyridine , 

(460) 4- (4-ethylpiperazin-l-yl) -6- [4- (1, 3 - dioxolan - 2 - 
yl ) methoxyphenyl] thieno [ 3 , 2 - c] pyridine , 

(461) 4- (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxyethoxy) phenyl] thieno [3 , 2 -c] pyridine, 

(462) 4- (4-ethylpiperazin-l-yl) -6- [4- (3- 
hydroxypropoxy) phenyl ] thieno [3 , 2 -c] pyridine, 

(463) 4- (4-ethylpiperazin-l-yl) -6- [4- (2 -hydroxy- 1 - 
methylethoxy) phenyl] thieno [3 , 2 -c] pyridine , 

(464) 4- (4 -ethylpiperazin-l-yl) -6- [4- ( 3 - hydroxy - 1 - 
propynyl ) phenyl ] thieno [ 3 , 2 - c] pyridine , 

(465) 4- (4 -ethylpiperazin-l-yl) -6- [4- (3- 
hydroxypropyl ) phenyl] thieno [3 , 2 -c] pyridine, 

(466) 4- (4 -ethylpiperazin-l-yl) -6- [4- ( 3 - hydroxy- 3 - methyl - 1 - 
butynyl) phenyl] thieno [3 , 2 -c] pyridine, 

(467) 7- (4 -ethylpiperazin-l-yl) -5- {4- 
methoxyphenyl ) furo [2 , 3 - c] pyridine and 

(468) 4- (4-ethylpiperazin-l-yl) -6- (4- 

55 



98046PCT 



methoxyphenyl) f uro [3 , 2 - c] pyridine . 

Among the condensed pyridine compound according to the 
present invention, those which are particularly preferable from 
the viewpoint of pharmacological effects or safety are, for 
example, the following ones: 

(1) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxypropyl ) phenyl] isoquinol ine , 

(2) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxypropyl) phenyl] isoquinol ine , 

(3) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxybutyl ) phenyl] i soquinoline , 

(4) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxyethoxy ) phenyl] isoquinoline , 

(5) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
methoxyethoxy) phenyl] isoquinoline, 

(6) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
f luoroethoxy ) phenyl] isoquinoline, 

(7) 3- [4- (2 - cyanoethoxy ) phenyl] -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(8) 7- (4-ethylpiperazin-l-yl) -5- (4- 
hydroxyethoxyphenyl) thieno [2 , 3 -c] pyridine, 

(9) (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxyethoxy) phenyl ] thieno [3 , 2 - c] pyridine , 

(10) 4- (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxypropoxy ) phenyl] thieno [3 , 2 -c] pyridine and 

(11) 6- [4- (2 -methyl - 2 -hydroxy) propoxyphenyl] - (4- 
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ethylpiperazin- 1 -yl) thieno [3 , 2 - c] pyridine . 

Although some of the condensed pyridine compound of the 
present invention occur as stereomers, either one of these 
stereomers or a mixture thereof may be used in the present 
invention without restriction. Similarly, either one of 
geometrical isomers or a mixture thereof may be employed herein 
without any restriction. In the case of polymorphic crystals, 
either one of the crystal forms or a mixture thereof may be used 
in the present invention without restriction, too. Moreover, 
use may be made of both anhydrides and hydrates. 

The pharmacologically acceptable salts to be used in the 
present invention may be arbitrary salts of the condensed 
pyridine compound of the present invention without particular 
restriction. Examples thereof include inorganic acid addition 
salts such as hydrochlorides, sulfates, nitrates, 
hydrobromides , hydriodides, perchlorates and phosphates, 
organic acid addition salts such as oxalates, maleates, 
fumarates and succinates, sulfonic acid addition salts such as 
methanesulf onates , e thanesulf onates , benzenesul f onates , p- 
toluenesulf onates and camphorsulf onates , and amino acid 
addition salts. Among all, it is preferable to use 
hydrochlorides and oxalates thereof. 

Sequentially, a general process of producing the compound 
of the present invention will be described below, with no 
limitation. It can be prepared by other synthetic routes. 
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(1) The formula of the condensed pyridine compound (T) according 

f.O the, present, invention, in which ring A is benzene ring 

The compound can be prepared by reacting isoquinolin - 
1-one compound (III) with a halogenating agent to give 1- 
halogenated isoquinoline compound (IV) , and reacting the 
resulting compound which piperazine or 1 - subs ti tuted 
piperazine. (See the following formulae. In the formulae, R 3 , 
R 31 , R 32 , R 33 and n have the same meanings as described above. 
X represents halogen atom.) 



R 3 




Herein, the isoquinolin- 1 - one compound (III) includes a 
great number of known compounds, which are available as 
industrial raw materials or reagents. And, These compound can 
be produced by methods described in known references. 

The isoquinolin- 1 -one compound (III) can be halogenated 
by general methods. Herein, any type of halogenating agents 
can be used, with no limitation. Generally, phosphorus 

58 



98046PCT 



oxychloride, phosphorus trichloride, phosphorus pentachloride, 
thionyl chloride, sulfuryl chloride, oxazolyl chloride, 
phosphorus oxybromide, phosphorus tribromide and the like are 
used; among them, phosphorus oxychloride is preferable. 

The reaction of the 1 - halogenated isoquinoline compound 
(IV) with piperazine or 1 - subs ti tuted piperazine can be 
effected by general methods for N- alkylation . 

By chemically modifying the substituent of the 1- 
piperidylisoquinoline compound (V) thus prepared, furthermore, 
a novel 1 -piperidylisoquinoline compound (V) can be derived. 
( 2 ) The forum 1 a Of the cond ensed p y ri d ine compound m arrnrding 
to the present — invent i on , in which -ring A is pyrirHnp Ting 

Also in this case, in the same manner as described above 
in (1) , the compound can be prepared by reacting 
dihydropyridopyridin- 8 -one compound (VI) with a halogenating 
agent to give 8 -halogenated pyridopyridine compound (VII) , and 
then reacting the resulting compound with piperazine or 1- 
substituted piperazine. (See the following formulae. In the 
formulae, R 3 , R 31 , R 32 , R 33 and n have the same meanings as 
described above. X represents halogen atom.) 
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(3) The formula nf the nondftnsed pyririinp rnm p mind fT) according 

to the present invention, in which -ring A is thinphpnp ring 

Also in this case, in the same manner as described above 
in (1) or (2) , the compound can be prepared by reacting 
thienopyridopyridin- 7 -one compound (VIII) with a halogenating 
agent to give 7 -halogenated thienopyridine compound (IX) , and 
then reacting the resulting compound with piperazine or 1- 
substituted piperazine. (See the following formulae. In the 
formulae, R 3 , R 31 , R 32 , R 33 and n have the same meanings as 



described above. X represents halogen atom.) 




(4) The formul a of the condensed pyri di com p ound ( T) anrnrding 
to the present invention , in which ring a is furan ring 



Also in this case, in the same manner as described above 
in any of (1) to (3} , the compound can be prepared by reacting 
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furopyridin-7 -one compound (X) with a halogenating agent to 
give 7 -halogenated furopyridine compound (XI), and then 
reacting the resulting compound with piperazine or 1- 
substituted piperazine . (See the following formulae. In the 
formulae, R 3 , R 31 , R 32 , R 33 and n have the same meanings as 
described above, X represents halogen atom.) 




Examples of the dosage forms of the compounds of the 



present invention include oral preparations such as powders, 
fine granules, granules, tablets, coated tablets and capsules, 
external preparations such as ointments, patches and 
suppositories, and injections. These preparations may be 
produced by the conventional methods with the use of 
pharmaceutical carriers commonly employed in the art. 

Namely, oral preparations may be produced by blending the 
1,4- substituted cyclic amine derivative or a pharmacologically 
acceptable salt thereof with fillers optionally together with 
binders, disintegrating agents, lubricating agents, coloring 
agents, corrigents, etc. and then processing the resultant 
blends into powders, fine granules, granules, tablets, coated 
tablets, capsules, etc. by the conventional methods. 

As the fillers, use may be made of, for example, lactose, 
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cornstarch, sucrose, glucose, mannitol, sorbitol, crystalline 
cellulose and silicon dioxide. As the binders, use may be made 
of, for example, polyvinyl alcohol, polyvinyl ether, 
methylcellulose, ethylcel lulose , acacia, tragacanth, gelatin, 
shellac , hydr oxypropy lme thy 1 eel lulose , 

hydroxypropylcellulose, polyvinylpyrrolidone, polypropylene 
glycol/polyoxyethylene block polymers and meglumine. As the 
disintegrating agents , use may be made of , for example, starch, 
agar, gelatin powder , crystalline cellulose , calcium carbonate, 
sodium hydrogencarbonate, calcium citrate , dextrin, pectin and 
calcium carboxyme thylcel lulose . As the lubricating agents, 
use may be made of, for example, magnesium stearate, talc, 
polyethylene glycol, silica and hardened vegetable oils. As 
the coloring agents, use may be made of those authorized as 
pharmaceutical additives. As the corrigents, use may be made 
of, for example, cocoa powder, mentha, aromatic powder, mentha 
oil, borneol and powdered cinnamon bark . Needless to say, these 
tablets and granules may be appropriately coated with sugar, 
etc., if necessary. 

Inj ections are produced by blending the condensed pyridine 
compound or a pharmacologically acceptable salt thereof with 
pH regulating agents, resolvents, tonicity agents, etc., 
optionally together with dissolution aids, stabilizers, etc. 
and processing the resultant blends into preparations by the 
conventional methods. 

External preparations may be produced by the conventional 
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methods without restriction. As the bases, therefore, use can 
be made of various materials commonly used in drugs , quasi drugs , 
cosmetics, etc. 

Particular examples of the base materials include animal 
and vegetable oils, mineral oils, ester oils, waxes, higher 
alcohols, fatty acids, silicone oils, surfactants, 
phospholipids, alcohols, polyhydric alcohols, water-soluble 
polymers, clay minerals and purified water. If needed, it is 
possible to further add pH regulating agents, antioxidants, 
chelating agents, antiseptics, fungicides, coloring agents, 
perfumes, etc., though the materials usable as the base in the 
external preparations of the present invention are not 
restricted thereto. If necessary, it is also possible to 
furthermore add other ingredients capable of inducing 
differentiation, blood flow accelerators, bactericides, 
antiinflammatory agents, cell activators, vitamins, amino 
acids, humectants, keratolytic agents, etc. The above 
materials may be added in such amounts as to give the 
concentrations thereof commonly employed in the production of 
external preparations . 

The clinical dose of the condensed pyridine compound of 
the present invention or a pharmacologically acceptable salt 
thereof is not restricted but varies depending on the symptoms, 
severity, age, complications, etc. Also, the dose thereof 
varies depending on the type of the salt, administration route, 
etc. In general, these compounds are administered to an adult 
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in a dose of from 0.01 to 1000 mg, preferably from 0 . 1 to 500 
mg and still preferably from 0.5 to 100 mg, per day orally, 
intravenously, as suppositories or percutaneously. 

Next, the results of a binding test on the compounds of 
the present invention to serotonin 1A and serotonin 2 receptors 
will be given so as to illustrate the effects of the present 
invention. Moreover, the results of a binding test on these 
compounds to an a l adrenalin receptor will be given so as to 
illustrate the safety thereof. 

It is reported in, for example, the following publications 
that compounds with a serotonin antagonism are usable as 
medicament for treating, ameliorating and preventing spastic 
paralysis or central muscle relaxants for ameliorating 
myotonia : 

(1) Saishin Igaku Jiten, 3rd impression of 1st edition, p. 
809 "SEROTONIN" , Iyaku Shuppan 

(2) Stedman's Medical Dictionary, 24th edition, p. 1227 
"serotonin", Williams & Wilkins 

(3) Shinkei Shinpo, 37(3), 459 - 467, 1993. 

(4) Iyaku Journal, 30(8), 2030 - 2068, 1994. 

(5) DN & P, 5(8), 453 - 460, 1992. 

(6) Annals of Neurology, 30(4), 533 - 541, 1991. 
Compounds poor in the ability to bind to an «1 adrenalin 

receptor are medicines which would scarcely affect blood 
pressure in orthostatic hypotension, etc. and have a higher 
safety . 
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(1) Binding test on serotonin 1A, serotonin 2 and «1 adrenalin 
receptors 
Met ho d 

(Reagent) 

The following reagents were employed in this test. 

1) Serotonin binoxalate (5-HT binoxalate, mf d . by Sigma 
Chemical Co . ) . 

2) Methysergide maleate {mfd. by RBI) . 

As radioisotope-labeled compounds, use was made of the 
following reagents (mfd. by NEN) . 

3) [ 3 H] 8 -Hydroxy-dipropylaminotetralin (8-OH-DPAT). 

4) [ 3 H] Ketanserin hydrochloride. 

5) [ 3 H] Prazosin. 

These compounds and test compounds, when insoluble in 
water, were dissolved in ethanol and then diluted with distilled 
water so as to each give an ethanol concentration of 10%. 
Methysergide maleate was dissolved in distilled water before 
using . 
(Animal ) 

Use was made of SD rats aged 6 to 8 weeks. 
(Preparation of receptor source) 

The rats were sacrificed by dcapitation to extirpate the 
cerebra . The hippocampus and cortex were separated therefrom 
and employed in the binding tests respectively on the serotonin 
1A receptor and the serotonin 2 receptor. 

The hippocampus was mixed with 50 times (on the wet weight 

65 



I8046PCT 



basis) as much a 0.32 M sucrose solution while the cortex was 
mixed with 10 times as much the same solution. Each mixture 
was homogenized by using a Teflon glass homogenizer and 
centrifuged at 1,000 * g for 10 min. The supernatant thus 
obtained was further centrifuged at 20, 000 x g for 20 min. The 
obtained precipitate was re-suspended in 50 times (based on the 
intial wet weight; in the case of the hippocampus) or 10 times 
(in the case of the cortex) as much a 50 mM Tris hydrochloride 
(pH 7.4) and incubated at room temperature for 30 min. After 
centrifuging at 20, 000 x g for 20 min, the obtained precipitate 
was further suspended and centrifuged twice each in the same 
manner. The precipitate thus obtained was suspended in 100 
times (based on the initial wet weight; in the case of the 
hippocampus) or 20 times (in the case of the cortex) as much 
a 50 mM Tris hydrochloride solution (pH 7.4) to thereby give 
a receptor fraction. This receptor fraction was stored at -80°C 
until using. 

(Binding test on [ 3 H] 8 -hydroxy-dipropylaminotetralin) 

To the receptor fraction of the hippocampus were added 
a test compound and 0.5 nM of [ 3 H] 8 - hydroxy - dipropylamino - 
tetralin and the resultant mixture was incubated at room 
temperature for 30 min. Next, it was filtered through a glass 
filter with the use of a cell harvester . After washing the glass 
filter with 50 mM Tris hydrochloride (pH7.4), the radioactivity 
of the receptor was measured with a liquid scintillation counter . 
The binding detected in the presence of 10 MM of serotonin 
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binoxalate was referred to as the nonspecific binding. 
(Binding test on [ 3 H] ketanserin) 

To the receptor fraction of the cerebral cortex were added 
a test compound and 0.3 nM of [ 3 H] ketanserin and the resultant 
mixture was incubated at 37°C for 15 min. Next, it was filtered 
through a glass filter with the use of a cell harvester. After 
washing the glass filter with 50 mM Tris hydrochloride (pH 7.4), 
the radioactivity of the receptor was measured with a liquid 
scintillation counter. The binding detected in the presence 
of 1 MM of methysergide was referred to as the nonspecific 
binding . 

IC S0 was calculated by the probit method, while Ki was 
determined in accordance with the following formula: 

Ki = IC 50 /(1 + c/Kd) 
wherein c represents the concentration of the radioisotope - 
labeled compound, and Kd represents the dissociation constant 
of the radioisotope - labeled compound with respect to the 
receptor determined by Scatchard's analysis. 
(Binding test on ( 3 H] prazosin) 

To the receptor fraction of the cerebral cortex were added 
a test compound and about 0.2 nM of [ 3 H] prazosin and the 
resultant mixture was incubated at room temperature for 60 min. 
Next, it was filtered through a glass filter with the use of 
a cell harvester. After washing the glass filter with 50 mM 
Tris hydrochloride (pH 7.4) , the radioactivity of the receptor 
was measured with a liquid scintillation counter. The binding 
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detected in the presence of 10 MM of phentolamine was referred 
to as the nonspecific binding. 

The following tables show the abilities of typical 
examples of the compounds of the present invention to bind to 
the serotonin (5HT)1A and serotonin (5HT) 2 receptors, wherein 
the number of each compound corresponds to the number of Example 
described below. Also, comparison was made with 
cyproheptadine hydrochloride and cyclobenzaprine 
hydrochloride which were employed as positive controls having 
anti - serotonin effects. 



Example No. 5HT1 (nM) 5HT2 (nM) 



1 


21 . 


2 


36 . i 


3 


65 




3 . 8 


4 


71 




74 . 9 


5 


21 




2 . 2 


7 


27 . 


9 


81.3 


9 


57 




24 . 5 


10 


60 




11 


12 


140 




5.3; 


14 


23 




35 


15 


55 . 


. 5 


19 . 5 


16 


30 




44 


17 


11 . 


. 1 


26.8 
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19 6.9 1.6 

20 14.5 2.6 

21 17.2 4.3 

22 9.4 1.5 

23 16.8 6.4 

24 11.7 7.4 

25 21.5 3.4 

26 8.5 55 

27 29.42 2.47 

28 24.4 9.1 

29 9.6 3.5 

30 10.7 6.3 

31 10.7 30.3 

32 10.1 7.8 

33 7.9 10.9 

34 23.5 17.3 

35 35.3 5.7 

36 18.8 3.9 

38 20.8 75.7 

39 26 4.9 

40 26.7 3.1 

41 40.1 45.6 

42 33.1 4.4 

43 29.3 66.6 

44 55.4 9 

45 45 1.1 
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46 58 12.7 

47 25.3 2.6 

50 25.2 21.9 

51 102.77 1.87 

52 23.5 0.6 

53 61.25 1.78 

54 62.1 4.9 

55 10.4 15.3 

56 37.4 59.5 

57 57.2 4.6 

58 23.3 18.7 

59 16.3 14.3 

60 21.3 9.1 

61 11.7 8.2 

62 14.8 4 

63 18.1 0.84 

64 86.99 8.5 

65 60.1 33.5 

66 52.7 21.6 

67 27.3 6.6 

68 30.9 94.1 

69 17.2 17.3 

70 23.3 5.5 

71 2 1.5 

72 15 3.6 

73 13 3.3 
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74 4.6 7.7 

75 7.7 10 

76 5.7 8.9 

77 13.6 90.5 

78 0.56 1.9 

79 5.8 23 

80 0.8 16.3 

81 1.1 15.1 

82 0.2 10.8 

83 75.6 4.3 

84 72.1 0.9 

85 18.7 9.7 

86 11.7 5.3 

87 16.9 17 

88 9.4 11.7 

89 6.3 10 

90 4.5 12.9 

91 1.1 1.6 

92 0.9 0.7 

93 10.8 56.7 

94 6.4 41.2 

95 7.8 21.2 

96 138.4 0.1 

97 34.7 13.3 

98 61.6 2.7 

99 3.5 6.2 
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100 12.7 5.6 

102 129.36 132.01 

104 108.71 100.93 

106 70 30.6 

108 156.65 33.76 

110 58.62 108.98 

111 10.28 89.9 
114 167.03 49.89 

122 40.1 19.9 

123 34 29.1 

125 27.1 6.9 

126 26.4 5.7 

128 22.2 3 

129 21.6 18.4 

130 24.4 17 

131 6.4 5.8 

132 1.5 23.4 

133 2.9 6.2 

134 4.9 12.4 

135 3.4 18.9 

136 3.7 H.6 

137 7.2 32.5 

138 13.5 5.5 

139 2.7 5.1 

140 22.1 36.7 

141 2.9 20.4 
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142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
170 



3 . 3 
2.2 

4 . 8 
7 . 5 

170.5 
6 . 5 
6 .33 
37 .2 
10 .7 
7 

6 . 1 
12 . 9 

1 . 6 
19.98 
10.93 
29.7 

0 . 41 

0 . 65 
22 . 2 
10 . 7 
10 . 7 
25 . 1 

9 .38 
32 .58 
81 . 89 

3 



15.2 
17.4 
12 .4 
3.7 
2 . 9 
1.7 

7 . 85 
21.8 

0.8 
79.2 
12 . 4 

1 . 5 

8 . 8 

4 . 34 

0 .01 
4 . 9 

1 .08 
13.25 

0 . 7 
23 . 8 
84 . 7 
19 . 2 
11 . 88 
25.38 
11.49 
25.4 
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171 4.7 21.9 

172 4.7 36.2 

173 3.9 4.8 

174 29.1 7.3 

176 154.55 12.38 

177 45 0.5 

178 56.4 0.2 

179 5.3 0.4 

181 17.9 6.7 

182 10 15.89 

183 14.1 3.36 

184 30.85 122.2 

185 21.21 2 

186 2 . 83 4.5 

187 9.81 2.53 

188 4.47 106.9 

189 37.17 0.44 

190 35 3.85 

191 12.98 0.93 

192 66.74 7.85 

194 11.21 33.72 

195 22.96 37.22 

196 66.74 6.44 

197 70.69 4.26 

198 45.5 9.08 

199 3.27 3.8 
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200 77.3 7.33 

201 35.9 2.96 

202 14.61 2.22 

203 5.5 0.52 

204 25.46 18.54 

205 33.15 0.98 

206 77.12 2.59 

207 22.23 17.95 

208 91.61 7.62 

209 3.28 2.35 

210 6.56 3.95 

211 5.17 40.2 

213 21.1 31.82 

214 15.59 7.59 

215 51.93 20.86 

216 16.55 15.53 

219 2.99 5.92 

220 0.53 2.01 

233 200 1.97 

234 128.78 1.11 

243 13 6.7 

244 27.14 78.55 

245 109.44 72.17 

246 86.99 13.91 

247 25.08 28.72 

248 42.98 31.57 
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249 
250 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
272 
273 
276 
277 
278 
279 



37 .96 
122 .76 
75 . 37 
59 .73 
75.37 

9 . 22 
12.58 
24.72 

9 .26 
67 .79 
53.74 

9 . 04 

6 .42 
61.35 

9 .73 
97 .26 
10.39 
16 .51 
15 . 53 
42 .98 
159 . 51 
51 . 44 
159 .51 
71.36 
41.28 
76.43 



28 . 08 
7 . 67 
5 .98 

29 .18 
40.04 
19 .48 
23 .23 
35 . 1 
18 . 86 

0 . 54 
0 .06 
0 . 25 
0.89 
3 . 34 
113 . 91 
13 .78 
68 . 74 
85.99 
58.38 
30.32 
22 .45 
9 . 11 

0 .45 
52 .06 

4.61 

1 . 44 
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281 15.03 16.92 

282 10.79 6.46 

283 5.71 6.43 

284 91.86 75.86 

285 22.18 1.96 

286 6.95 3.95 

287 27.91 0.87 

288 80.94 0.14 

290 54.87 1.35 

291 43.3 1.44 

292 68.62 22.45 

298 1.72 5.37 

299 0.37 30.14 

300 0.49 9.06 

301 9.15 12.73 

302 0.53 30 

303 0.53 44.42 

304 15.44 19.42 

305 18.47 33.12 

306 47.73 0.82 

307 7.7 11.47 

308 6.49 19.46 

309 91 0.01 

310 4.4 10.18 
317 12.24 105.36 
329 31.6 73.6 
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331 
332 
333 
335 
336 
337 
338 
339 
340 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 



23 . 6 

13 . 9 
17 .1 
60 . 1 
45.7 

25 . 7 

14 . 1 
214 

26 . 0 
6.2 

35 . 7 

10 . 7 

11 . 3 
31 . 8 

8 . 0 
11 . 0 
3.2 

2 . 6 

15 . 7 
4 . 0 

1 . 1 

3 . 0 

2 . 6 
2 . 1 
2 . 8 
6 . 4 



5 . 9 

12 . 1 
6.1 

20.3 
2 . 6 
5 . 6 

61.9 

18 . 9 
20.7 
14 . 9 

5 . 7 
35 . 9 

1 . 4 
41 . 7 
24 . 2 

1 . 6 

5 . 0 
16 . 7 

6 . 4 
54 . 6 

0 . 24 

1 . 3 
4 . 9 

24 . 2 
0 . 58 

19 . 1 
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359 6.1 3.2 

360 2.0 1.5 

361 3.5 2.6 

362 4.5 24.1 

363 3.5 0.61 

364 21.7 3.9 

365 26.2 9.9 

366 3.8 7.2 

367 55.2 3.3 

368 32.0 9.1 

369 28.2 2.5 

370 23.9 3.4 

371 41.0 4.3 

374 44.5 24.7 

375 30.5 7.6 

376 19.5 6.3 

377 28.5 16.5 

378 42.7 95.2 

380 31.2 23.0 

381 ll.l 27.3 

383 7.4 3.4 

384 27.3 0.1 

385 14.8 21.6 

386 8.9 2.4 

387 25.1 24.7 

388 21.5 0.7 
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389 14.2 7.3 

390 7.5 11.1 

391 3.6 12.8 

393 13.1 1.8 

394 10.7 32.9 

395 37.3 4.8 

396 50.4 2.6 

397 53.3 0.9 

398 8.0 5.9 

399 53.0 17.2 

401 31.3 3.4 

402 23.7 2.1 

403 28.35 0.78 

404 18.76 1.07 

405 22.6 10.2 
4 06 2-Benzyloxy 4 6.0 8 8.1 

2-chloro 12.2 11.1 

407 17.8 26.1 

408 19.8 36.3 

409 16.4 9.7 

410 21.1 2.1 
412 19.1 41.4 

414 17.3 4.2 

415 3.6 11.6 

416 31.2 0.7 

417 13.4 4.5 
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418 54.5 17.4 

419 94.8 16.4 

420 117.4 22.4 

421 9.47 129.2 

422 5.32 175.3 

423 9.81 332.47 

424 61.6 1.93 

425 320.58 2.55 

426 132.70 7.10 

427 80.94 300.37 

430 2.48 11.68 

431 1.98 2.11 

432 1.98 28.48 

433 20.63 3.53 

434 64.88 60.48 

435 61.18 1.14 

436 8.64 26.03 

437 30.49 18.11 

438 62.94 18.83 

439 44.18 6.03 

440 21.83 0.72 

441 15.23 0.41 

442 23.23 2.66 

443 10.24 1.85 

444 43.16 11.98 

445 5.46 90.37 
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446 12.20 29.96 

448 22.60 345.80 

449 24.04 43.79 

450 6.89 15.16 

451 7.72 37.86 

452 19.61 7.04 

453 22.18 45.39 

454 67.41 26.53 

455 50.33 39.99 

456 63.33 16.21 

457 63.33 280.93 

458 75.37 93.12 

459 107.86 60.15 

460 5.32 175.3 

461 0.17 15.21 

462 4.83 2.84 

463 6.98 20.86 

464 47.81 1.40 

465 6.28 7.11 

466 49.8 1.0 

467 20.55 93.11 

Cyproheptadine 29.5 1.68 

Cyclobenzaprine 25 29 
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Subsequently, the abilities of typical examples of the 
compounds of the present invention to bind to the a l adrenalin 
receptor were evaluated by the test method described above . The 
following table shows the results, wherein the number of each 
compound corresponds to the number of Example described below. 



Example No. a 1 (nM) 



1 


>2000 


7 


521 


12 


4111 


19 


373 


20 


868 


21 


636 


22 


3095 


23 


1253 


29 


668 


32 


500 


33 


758 


36 


1220 


42 


2450 


45 


1220 


52 


555 


63 


252 


70 


1260 


73 


699 
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109 >2000 

123 553 

126 382 

139 374 

160 536 

173 284 

179 208 

181 920 

183 577 

185 741 

187 969 

200 755 

202 >2000 

220 3803 

242 1788 

259 405 

281 345 

286 305 

289 1306 

300 >2000 

331 721.5 

393 241.8 

416 173.5 



Cyproheptadine 1900 
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The above results indicate that the condensed pyridine 
compound of the present invention are useful as medicaments with 
a serotonin antagonism and have clinical usefulness and a high 
safety, in particular, those for treating, ameliorating and 
preventing spastic paralysis or central muscle relaxants for 
ameliorating myotonia. 

Moreover, it is also evident that the compounds of the 
present invention are superior in safety, since they have low 
abilities to bond to the a l adrenalin receptor and scarcely 
affect blood pressure. 

Next, to illustrate the present invention in detail. 
Examples will be given below. However, it is needless to say 
that the present invention is not restricted thereto. 

Examples 

Kvampl p 1 SyntTipsis of 1 - ( 4 -ben zyl oxybu tyl ) - 1 - ( 4 - 
pt-hyl pi psra 7. i n - 1 - y 1 > i snq i; innliTip cH hydronhl oride 
M -1 ) 7 - \7. - f 4 - Rpnsyl nxybutyl ) pf.hynyl 1 - 5 -Tnefhnxybpnzfll dehvd e. 




6 -Benzyloxy- 1 -hexyne (5.60 g) and 2 -bromo -benzaldehyde 
(2.90 g) were reacted in dime thy 1 formamide (30 ml), in the 
presence of dichloro-bis- triphenylphosphinepalladium (0.40 g) , 
cuprous iodide (0.20 g) and tr iethylamine (2.5 ml) in nitrogen 
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atmosphere at 50°C for 6 hr. The resulting reaction solution 
was evaporated, and ethyl acetate and water were added to the 
resulting residue. The resulting organic layer was washed with 
water and brine, and dried over magnesium sul fate . The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (ethyl acetate/hexane system) , to 
give 2.60 g of the title compound as a pale yellow oil. 
(1-2) 3 - ( 4 -Bp n?y1 oxybntyl ) 1 soquinol ine - 2 -oxide 



2- [2- { 4 - Benzyloxybutyl ) ethynyl ] - 5 -methoxybenzaldehyde 
(2.60 g) , hydroxylamine hydrochloride (0.63 g) and sodium 
acetate (0.78 g) were reacted in ethanol (30 ml) at 60 C for 
2 hr. Potassium carbonate (2.0 g) and water (5 ml) were added 
to the resulting reaction mixture, which was then heated under 
reflux for 12 hr . The reaction solution was evaporated, and 
the resulting residue was extracted with methylene chloride, 
washed with brine, and then dried. The solvent was removed and 
the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
2.0 g of the title compound as a brown amorphous. 
( 1 - 3 ) 3 - ( 4 - Ben zyl o xybu t .yl ) - 1 - (4 - e th yl p iperaz in - 1 - 
yJL.llsQqu.inQ line 
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,0. 




0 



2HC1 



3 - (4 -Benzyloxybutyl) isoquinoline - 2 -oxide (2.0 g) and 
phosphorous oxychloride (5 ml) were reacted at 110 C for 2 hr. 
The reaction solution was evaporated, to the resulting residue 
were added ethyl acetate and aqueous solution of saturated 
sodium bicarbonate, and the resulting organic layer was washed 
with water and brine. The organic layer was dried over 
magnesium sulfate followed by evaporating the solvent. The 
resulting l-chloro-3- (4 -benzyloxybutyl ) isoquinoline obtained 
as a yellow oil was reacted with N- ethylpiperazine (5 ml) and 
potassium carbonate (0.5 g) at 120 °C for 5 hr. The reaction 
solution was then cooled and then partitioned by adding ethyl 
acetate and water thereto. The resulting organic layer was 
washe with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) to give 1.32 g of the free compound 
of the title compound as a pale yellow oil. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 1.64- 
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1.75(m,2H), 1.80-1.92(m,2H) , 2 . 54 (q, J=7 . 2Hz , 2H) , 2.74(m,4H), 
2.80 (t, J=7.2Hz,2H) , 3 . 41 - 3 . 5 6 (m, 4H) , 4.49(s,2H), 7.02(s,lH), 
7.22-7.36 (m,5H) , 7 . 40 ( t, J=8 . 0Hz , 1H) , 7 . 53 ( t, J-8 . OHz, 1H) , 
7 . 64 (d, J=8 . OHz, 2H) , 8 . 0 1 { d , J = 8 . OHz , 2H ) . 
MS (FAB) m/z 4 04 (M+H) * . 

The resulting free compound was convereted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/ether , to give 1.14 g of the title compound as a 
yellow amorphous. 

V.-xrampl e 2 Synthesis of 1 - ( 1 -methyl pi pera 7 , \ T i - 4 - vl ) - 3 - (4 - 
methoxyphenyl ) i soqui no! i ne 



1 - Chloro - 3 - (4 -me thoxyphenyl ) isoquinoline (526 mg) and 
1 -methylpiperazine (4.4 ml) were stirred at 120 °C overnight. 
The reaction mixture was evaporated, aqueous solution of 
saturated sodium bicarbonate was added thereto, followed by 
extracting with ethyl acetate . The resulting organic layer was 
washed with water, dried (over MgSOj , evaporated, and then 
purified by silica gel column chromatography (methylene 
chloride/methanol system) . The resulting product was 




,OMe 



Me 



8 
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converted into a hydrochloride in a conventional manner, and 
then recrystallized from ethanol, to give the hydrochloride of 
the title compound as pale yellow crystals {320 mg, yield; 40%) . 
Hydrochloride : 
m.p.; 134-136^ 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 2 . 8 6 ( 3H , d , J = 4 . 4Hz ) , 3.26- 
3.44(4H,m), 3 . 54 ( 2H , d , J= 11 . 6Hz ) , 3.80(3H,s), 
3 . 97 (2H, d, J=ll . 6Hz) , 7 . 0 5 ( 2H , d , J= 8 . 8Hz) , 
7 .55 (1H, ddd, J=8 . 2Hz, 6 -8Hz, 1.2Hz) , 

7.70 (1H, ddd, J=8 . 2Hz, 6 . 8Hz, 1 . 2Hz) , 7 . 93 (1H, d, J=8 .4Hz) , 
7.98(1H,S), 8 . 06 (1H, d, J=8 . 4Hz) , 8 . 13 (2H, d, J=8 . 8Hz) . 
ESI-Mass; 334 (MH + ) . 

F.yampl p 3 Rynt-hpsis of 1 - ( 1 - mpthyl pi pera v. i n - 4 - yl ) - 3 - T4 - ( 2 - 
hydroxypthoxy) phpnyl ] i soquinol ine 
f 3 - 1 1 1 - M -MPt-hyl pi pprazin -4 -yl ) - 3- (4 - 
hyriroxyphpnyl ) i snq n i nnl i ne 



Me 

To 1- (1 -methylpiperazin- 4 -yl) -3- ( 4 - me thoxy - 1 - 
phenyl) isoquinoline (2.07 g) was added 47% hydrobromic acid (28 
ml) , and the resulting mixture was heated under reflux for 6.5 
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hr. After the resulting solution was left for cooling, it was 
basified (pH = 10) by adding 5N sodium hydroxide thereto, and then 
extracted with chloroform. The resulting organic layer was 
washed with water , dried (over MgS0 4 ) and evaporated. Methanol 
was added thereto, and the insoluble matter was collected by 
filtration and dried, to give the title compound as a pale red 
solid (946 mg, yield; 50%) . 

a H-NMR (400MHz, CDCI3) ; <5 (ppm) 2.28(3H,s), 2 . 6 0 ( 4H , br - s ) , 
3 .40 (4H,br-s) , 6 . 8 5 ( 2H , d , J= 8 . 8Hz ) , 7 . 4 8 ( 1H , dd , J=8Hz , 7Hz ) , 
7 . 63 (1H, dd, J=8Hz , 7Hz) , 7.79(lH,s), 7 . 8 6 ( 1H , d , J= 8Hz ) , 
8 . 00 (1H, d, J=8Hz) , 8 . 01 (2H, d, J=8 . 8Hz) , 9.62(lH,s). 

(3 -2) 1 - (1 - Mefh ylpiperfiziri-4-y] ) - 3- [4- 

(ethoxycarbonylmethoxy) phenyl ] i soqui.nol ine 



phenyl) isoquinoline (320 mg) was dissolved in N,N- 
dimethylf ormamide (5 ml), to which was then added 60% sodium 
hydride (48 mg) under ice-cooling. The resulting mixture was 
stirred at room temperature for 1 hr . It was ice-cooled again. 



O 




Me 



1- ( 1 -Methylpiperazin- 4 -yl ) -3- { 4 - hydroxy - 1 - 
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to which was then added ethyl 2 -bromoacetate (166 ml), for 
agitation for 6 hours. The reaction mixture was partitioned 
between ethyl acetate and water, and the resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
the title compound as a pale yellow oil (171 mg, yield; 40 %) . 
l H - NMR ( 4 0 0MHz , CDCl 3 ) ; 5 (ppm) 1 . 3 1 ( 3H , t , J = 7 . 2Hz ) , 2.41(3H,s), 
2 .71 (4H, t, J=4 .4Hz) , 3 . 5 6 ( 4H , t , J=4 . 4Hz ) , 4 . 2 8 ( 2H, q, J=7 . 2Hz ) , 
4.67(2H,s), 7 . 01 (2H, d, J=8 . 8Hz) , 7 . 4 3 { 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 
7 . 55 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7.60(lH,s), 7 . 7 5 ( 1H , d , 8Hz ) , 
8 . 04 (1H, d, J=8Hz) , 8 . 11 (2H, d, 8 . 8Hz) . 
(3 - D i . M -MPt-hylpippra7iTi-4-vl ) -3- U- (7- 
hydrnyyethoxy) phen y l! i ,soqu i n ol ine 




I 

Me 



1- (l-Methylpiperazin-4-yl) -3- [4- 
(ethoxycarbonylmethoxy) phenyl] isoquinoline (320 mg) was 
dissolved in tetrahydrof uran (5 ml) , to which was added lithium 
aluminium hydride (16 mg) under ice-cooling, followed by 
stirring for 5 min. To the resulting reaction mixture were then 
added water (16 ml) , 5N sodium hydroxide (16 ml) and water (48 
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ml) in this order. After diluting with ethyl acetate, it was 
filtered through Celite and evaporated. The resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) , which was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from in ethanol, to give the hydrochloride of the title compound 
as yellow crystals (105 mg, yield; 50 %) . 
Hydrochloride : 
m.p.; 131-133°C 

"H-NMR (4 00MHz, DMSO-d 6 ) ; £(ppm) 2 . 8 5 ( 3H , d , J = 4 . 4Hz ) , 
3 . 36 (1H, t, J-llHz) , 3 . 38 (1H, t, J-llHz) , 3 . 4 2 ( 1H , t , J= 12 . 6Hz ) , 
3.45 (1H, t, J-12.6HZ) , 3 . 54 (2H, d, J-llHz ) , 3 . 7 3 ( 2H , t , J = 5Hz ) , 
3 . 96 (1H, d, J = 12 . 6Hz) , 4 . 04 (2H , t , J=5Hz ) , 7 . 0 5 ( 2H , d , J= 8 . 8Hz ) , 
7.55 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7.70 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
7 . 93 (1H, d, J=8Hz) , 7.97(lH,s), 8 . 0 6 ( 1H , d , J= 8Hz ) , 
8 . 12 (2H, d, J=8 . 8Hz) , 1 0 . 9 5 ( 1H , br - s ) . 
ESI-Mass; 364 (MH*) . 

Ryampl p 4 Bynthpsi r of 1 - (4 - ethyl pi pera zi n - 1 - yl ) - 3 - (4 - 

tr i f l uoromet hyl p h e nyl ) isoquinol ine. di hydrochlori de 




■CF 3 
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3- (4 -Trif luoromethylphenyl) isoquinolin- 1-one obtained 
by reacting N-methyl - o- toluamide (1.0 g) and 4- 
trif luoromethylbenzonitrile (1.15 g) according to Example 10 - 1 
was added to phosphorous oxychloride (10 ml) , and the resulting 
mixture was heated at 110°C for 3 hr . The reaction solution 
was evaporated, and ethyl acetate and water were added to the 
resulting residue . The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate. The solvent was evaporated, 
and the resulting 1 - chloro - 3 - (4 - 

trif luoromethylphenyl ) isoquinoline was reacted with N- 
ethylpiperazine (10 ml) at 120°C for 5 hr . The reaction 
solution was evaporated, and ethyl acetate and water were added 
to the resulting residue. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 8 (ppm) 1 . 1 8 ( t , J= 7 . 6Hz , 3H ) , 

2 . 57 (q, J=7 . 6Hz, 2H) , 2.78(m,4H), 3.60(m,4H), 7 . 5 0 (br - t , 1H ) , 

7 . 62 (br- 1 , 1H) , 7 . 7 1 ( d , J= 8 . 4Hz , 2H) , 7.74(s,lH), 

7 . 81 (d, J=8 . 4Hz, 1H) , 8 . 09 (br- d, 1H) , 8 . 2 6 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
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from ethanol/ether, to give 0.19 g of the title compound as a 
yellow powder. 
Hydrochloride : 
m.p.; 131-133°C 

l H-NMR(400MHz,DMSO-d s ) ; <5 (ppm) 1 . 34 (t , J=7 . 2Hz, 3H) , 3.19- 
3.27(m,2H), 3 .30-3.41 (m,2H) , 3 . 52 - 3 . 6 5 (m, 4H) , 4 . 02 <br - d , 2H) , 
7.67 (ddd, J=8 . 4 , 7 . 2 , 1 . 2Hz ,2H), 7.79 (ddd, J=7.6,7.2,0.8Hz,lH) , 
7 . 88 (d, J=8 .4Hz, 1H) , 8 . 04 (d, J = 7 . 6Hz , 1H) , 8 . 16 (d, J=8 . 4Hz , 1H) , 
8.25(s,2H), 8 . 16 (d, J=8 . 4Hz, 1H) , 11 . 27 (br - s , 1H) . 
MS (FAB) m/z 416 (M+H) * . 

K-x-ampT e> 5 . Synthesis of 1 - ( 4 - ethylpipera z i n - 1 - yl ) - 3 - [4 - ( 1 - 
f 1 nnmprnpyl ) phpnyl 1 i soquinol i ne hyd ro chl ori de 



F 




J 

Diethylaminosul f ur trifluoride (0.27 g) was added to a 
solution of 1- (4 -ethylpiperazin- 1 -yl) -3 - [4 - (1- 
hydroxypropyl ) phenyl ] isoguinoline (0.53 g) obtained in 
Example 19 in methylene chloride (30 ml) at -78 °C . After 
stirring the resulting mixture for 1 hr, it was returned to room 
temperature. An aqueous solution of saturated sodium 
bicarbonate and ethyl acetate were added to the resulting 
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reaction solution, for partitioning. The resulting organic 
layer was washed with water and brine, dried and concentrated. 
The resulting residue was purified by silica gel column 
chromatography (methylene chlor ide/methanol system) (0.38 g) , 
and was then converted into a hydrochloride in a conventional 
manner, to give 0.36 g of the title compound as a yellow powder . 
Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; 5 (ppm) 1 . 01 ( t , J = 7 . 2Hz , 3H) , 

1.17 (t, J=7.2Hz,3H) , 1.82-2.10(m,2H), 2 . 56 (q, J = 7 . 2Hz , 2H) , 

2.76(m,4H), 3.59(m,4H), 5 . 35 - 5 . 50 (m, 1H) , 7 . 42 ( t , J=8 . 0Hz , 2H) , 

7 .45 (t, J=8.0Hz, 1H) , 7 . 5 8 ( t , J= 8 . 0Hz , 2H) , 7.68(s,lH), 

7 .79 (d, J=8 . 0Hz, 1H) , 8 . 08 (d, J=8 . 0Hz , 1H) , 8 . 17 (d, J=8 . 0Hz , 2H) . 

Hydrochloride : 

m.p. ; 147-149°C 

MS (FAB) m/z 378 (M+H) * . 

F.yampi p 6 Pynpthesi r nf 1 - (4 - pfhyl pi pf-ra z i n - 1 -yl ) - 3 . - (2 - 
hy^-roxyphenyl ) isoqu inoline 



1- (4 - Ethylpiperazin- 1 -yl) -3- (2- 
me thoxyphenyl ) isoquinoline (0.38 g) obtained in Example 8 was 
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dissolved in 48 % hydrobromic acid (15 ml) and reacted at 120 C 
for 1.5 hr. The reaction solution was evaporated to a final 
half volume, and then ice-cooled. The resulting precipitates 
were collected by filtration and washed with a small amount of 
ice-cold water. The resulting precipitates were treated with 
a 2N aqueous solutiong of sodium hydroxide. The resulting 
precipitates were collected by filtration, and washed with 
water and ether/n-hexane, to give 0.23 g of the free compound 
of the title compound. 70 mg of the free compound was converted 
into a hydrochloride in a conventional manner, to give 71 mg 
of the hydrochloride of the title compound title compound as 
a yellow powder. 
Hydrochloride : 
m.p. ; 22 8-23 0°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 3 1 ( t , J=7 . 2Hz , 3H) , 3.20- 

3.30(m,2H), 3 . 36 -3 . 52 (m, 4H) , 3 . 6 3 - 3 . 7 0 (m, 2H) , 3.90- 

4.08(m,2H), 6 . 95 (d, J = 8 . 0Hz , 2H) , 6 . 95 ( t , J= 8 . 0Hz , 1H) , 

7 . 65 (t, J=8 . 0Hz, 2H) , 7 . 8 0 ( t , J= 8 . 0Hz , 2H) , 8 . 00 - 8 . 09 (m, 2H) , 

8 . 15 (d, J=8 . 0Hz, 2H) , 8.27(s,lH). 

MS (FAB) m/z 334 (M + H)\ 

Ry^mpl s 7 Rynsthpsi s of 1 - (4 - ethyl pi per a z i n - 1 - yl ) - 3 - ( 4 - 

hydroxypheny] ) i soqui nnl i vie. 
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1- (4-Ethylpiperazin-l-yl) -3- (4- 
methoxyphenyl) isoquinoline (1.50 g) obtained in Example 10 was 
dissolved in 48 % hydrobromic acid (15 ml) and reacted at 120°C 
for 1.5 hr. The reaction solution was evaporated to a final 
half volume, and ice-cooled. The resulting precipitates were 
collected by filtration, and then washed with a small amount 
of ice-cold water. The precipitates were treated with a 2N 
aqueous solution of sodium hydroxide, followed by collecting 
the precipitates by filtration, washed with water and 
ether/n-hexane, and then dried in warm air, to give the title 
compound (1.08 g, yield; 75 %). 
Free compound: 
m.p.; 204-206°C 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 08 ( t , J = 7 . 2Hz , 3H) , 2.38- 
2.52(m,2H), 2.68(br,4H), 3.42(br,4H), 6 . 87 (d, J = 8 . 8Hz , 2H) , 
7.51 (ddd, J=8.0,7.2,0.8Hz,lH), 6. 87 (ddd, J=8.0,7.2,0.8Hz,lH), 
7.82(s,lH), 7 . 88 (d, J=8 . 0Hz , 1H) , 8 . 02 - 8 . 06 (m, 1H) , 
8 . 03 (d, J=8 . 8Hz, 2H) , 9.66(s,lH). 
MS (FAB) m/z 334 (M+H) * - 

Kxampl p 8 S ynthe s is of 1 - ( 4 - e . thy! p i pera z i n - 1 - y 1 ) - 3 - ( 2 - 
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m<=>t-hoxyphfmy1 ) i snqni nnl ins di hydr ocTll nri de 




To 3 - (2 -methoxyphenyl ) isoquinolin- 1 - one obtained by 
reacting N-methyl -o- toluamide {2.30 g) and 2- 
methoxybenzonitrile (2.0 g) according to Example 1 0 - 1 was added 
phosphorous oxychloride (10 ml) , and the resulting mixture was 
heated at 100 °C for 2 hr . The reaction solution was evaporated, 
and to the resulting residue were added ethyl acetate and water, 
for partitioning. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate. The solvent was evaporated, 
and the resulting 1 - chloro - 3 -( 2 -methoxyphenyl ) i soquinoline 
was reacted with N - ethylpiperazine (10 ml) at 120 C for 8 hr . 
The reaction solution was evaporated, and to the resulting 
residue were added ethyl acetate and water. The resulting 
organic layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
the free compound of the title compound as a pale yellow oil. 
Free compound: 
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'H-NMR (400MHz , CDC1 3 ) ; 5 (ppm) 1 . 17 ( t , J=8 . 0Hz , 3H) , 

2.56 (q, J=8.0Hz,2H) , 2.75<m,4H), 3.55<m,4H), 3.93(s,3H), 

7 . 02 (d, J=9 .4Hz, 1H) , 7 . 10 ( t , J=9 . 4Hz , 1H) , 7 . 3 2 (br - t , 1H) , 

7 .45 (t, J = 9 .4Hz, 1H) , 7 . 5 8 ( t , J= 9 . 2Hz , 1H ) , 7 . 7 8 ( d , J = 9 . 2Hz , 1H ) , 

7.98(S,1H), 8 .08 (d, J=9 .2Hz, 1H) , 8 . 15 (d, J=4 . 5Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.42 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 133-135°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 33 ( t , J=7 . 2Hz , 3H) , 3.19- 
3.26(m,2H), 3.29-3.41 (m, 2H) , 3 . 5 3 - 3 . 6 5 (m, 4H) , 3.90(s,3H), 
3 . 97 (br-d, 2H) , 7 . 11 (br - 1 , 1H) , 7 . 19 (d, J = 8 . 0Hz , 1H) , 7.42(br- 
t,lH), 7 . 65 (br-t, 1H) , 7 . 7 8 (br - t , 1H) , 7 . 9 8 ( d , J= 8 . 0Hz , 2H) , 
8.06<s,lH), 8.15(d, J=8.8Hz,lH) , 11 . 3 0 (br - s , 1H) . 
MS (FAB) m/z 3 4 8 (M + H ) * . 

Kxampl e 9 Synthesis of 1 - ( 4 - e thyl pipera z i n - 1 - yl > - 3 - ( 3 - 
methoxyphenyl ) isoquinoline dinydroch 1 or i rie 




• 2HC1 



OMe 




.N. 



3 - (4 -Methoxyphenyl } isoquinolin- 1 -one obtained by 
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reacting N-methyl -o- toluamide (1.49 g) and 3- 
methoxybenzonitrile (1.33 g) according to Example 10-1 was 
reacted with phosphorous oxychloride (10 ml) according to 
Example 10-2, to give 1 - chloro - 3 - ( 3 - 

methoxyphenyl) isoquinoline . Then, it was reacted with N- 
ethylpiperazine (10 ml) at 120°C for 6 hr. The reaction 
solution was evaporated, and ethyl acetate and water were added 
to the resulting residue. The resulting organic layer was 
washed with water and brine, and then dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

1 H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 1 . 17 ( t , J = 7 . 6Hz , 3H) , 

2.55(q, J=7.6Hz,2H) , 2.76(m,4H), 3.58(m,4H), 3.90(s,3H), 

6 . 93 (dd, J=8 . 4 , 2 . 4Hz , 1H) , 7 . 3 7 ( t , J- 8 . 4Hz , 1H ) , 7 . 4 5 (br - t , 1H ) , 

7 .59 (br- t, 1H) , 7.69(s,lH), 7 . 7 0 - 7 . 7 5 (m , 1H) , 7 . 77 - 7 . 82 (m, 2H) , 

8 . 17 (d, J=8 . 0Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner and recrys tallized from 
ethanol/ether , to give 0.27 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 108-110°C 

1 H-NMR(400MHz,DMSO-d s ) ; 6 (ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 3.18- 
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3.27(m,2H), 3 . 35 (q, J=7 . 2Hz , 2H) , 3 . 52 - 3 . 6 6 (m, 4H) , 3.87(s,3H), 
3 . 96-4 . 04 <m, 2H) , 7 . 01 (br-d, 1H) , 7 . 44 ( t , J=8 . OKz , 1H) , 
7.63 (br-t.lH) , 7 . 73 -7 . .82 (m, 3H) , 8 . 10 (d, J=8 . 0Hz , 1H) , 
8.13(s,lH), 8.13 (d, J=8.4Hz, 1H) , 11 . 25 (br - s , 1H) . 
MS (FAB) m/z 348 (M+H)*. 

Ryampl p 10 Synthesis of 1 - ( 4 - ethyl pi psra 7. i n - 1 - yl ) - 3 - ( 4 - 
methoyyphpnyl ) i snqn i nnl ins 

(10-1) 3- (4 -Me thnxyphenyl ) i soquinolin-1 -one 




To a solution of N -methyl - o- toluamide (4.47 g) in THF (100 
ml) was added dropwise 1.6 M n-BuLi (40 ml, 2.2 equivalents) 
in nitrogen atmosphere at 0 °C . After stirring for 2 hr, the 
resulting solution was cooled in a dry ice/acetone bath to -70 
°C, followed by the addition of anisole (4.0 g) at once. The 
reaction mixture was drawn out of the dry ice/acetone bath, and 
then returned to room temperature. Three hours later, an 
aqueous solution of saturated ammonium chloride and ether were 
added thereto, which was stirred for further 1 hr . The 
resulting white precipitates were collected by filtration, and 
then washed with water, ether and n-hexane, in this order. The 
resulting precipitates were dried, to give the title compound 
(1.72 g, yield; 24%) . 
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'H-NMR (400MHz, DMSO-d 6 ) ; 8 (ppm) 3.84(s,3H), 6.85(s,lH), 
7.05(d, J=8.4Hz.2H) , 7.46(m,lH), 7.69(s,lH), 7 . 65 -7 . 72 (m, 1H) , 
7 .78 (d, J=8 .4Hz, 2H) , 8 . 2 0 ( d , J= 8 . 0Hz , 1H) . 
(i n - 7.) i -rbl nm - ^ - (4 -mPt-hoxyphsTivl ) i snmn nnl ine 

OMe 



CI 

3- (4 -Methoxyphenyl) isoquinolin - 1 - one (1.70 g) was added 
to phosphorus oxychloride (10 ml) , and the resulting mixture 
was heated at 110 °C for 3 hr . The reaction mixture was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate . The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound as a white powder (1.76 g, yield; 96%) . 
'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 3.87(s,3H), 7 . 02 (d, J=8 . 4Hz , 2H) , 
7 . 61 (br-t, 1H) , 7 .71 (br-t, 1H) , 7 . 84 (d, J=8 . 0Hz , 1H) , 7.92 (s, 1H) , 

8 . 07 (d, J=8 . 4Hz, 2H) , 8 . 32 (d, J=8 . 0Hz , 1H> . 

M n-D 1 - U-TCI-hylpipprasin-l -vl ) - 3- (4- 
inpl-hnxyphpnyl ) i soqui nol ine 
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N - 2HC1 

"N 




A mixture of 1 - chloro- 3 - (4 -methoxyphenyl ) isoquinoline 
(0.89 g) , N - ethylpiperazine (0.86 g) and potassium carbonate 
(1.10 g) was heated in dimethylf ormamide (20 ml) at 90 C for 
12 hr. The reaction mixture was evaporated, water was added 
to the resulting residue, and then it was extracted with ethyl 
acetate. The resulting organic layer. was washed with water and 
brine, dried over magnesium sulfate, and then the solvent was 
romoved. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
to give the tilte compound as a pale brown oil (1.02 g, yield; 
88%) . 

a H-NMR (400MHz , CDC1 3 ) ; d (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

2.55(q, J=7.2Hz,2H) , 2.76(br,4H), 3.59(br,4H), 3.87(s,3H), 

7 . 00 (d, J=8 .4Hz, 2H) , 7 . 4 3 { t , J= 8 . 0Hz , 1H ) , 7 . 5 6 ( t , J= 8 . 0Hz , 1H) , 

7.61(s,lH), 7 . 76 (d, J=8 . 0Hz , 1H) , 8 . 0 6 ( d , J= 8 . 0Hz , 1H) , 

8 . 12 (d, J=8 . 4Hz , 2H) . 

RY^rnpl e 1 1 Synt-hpsis nf 3 - / 2 , 3 - d i me t.hoxypheny 1 ) - 1 - ( 4 - 
pfhyl pi per a zi n - 1 -yl ) i sogui nol i ne rii hydrochl or ide 



103 



98046PCT 




3 - ( 2 , 3 - Dimethoxyphenyl ) isoquinolin - 1 - one obtained by- 
reacting N-methyl -o- toluamide (1.49 g) and 2,3- 
dimethoxybenzonitrile (1.63 g) according to Example 10-1 was 
added to phosphorous oxychloride (10 ml), and the resulting 
mixture was heated at 110 C for 3 hr . The reaction solution 
was evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate . The solvent was evaporated, 
and the resulting 1 - chloro - 3 - ( 2 , 3 - 

dimethoxyphenyl ) i soquinoline was reacted with N- 
ethylpiperazine (15 ml) at 120 C for 5 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine , and was then dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
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Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 1 8 ( t , J=7 . 2Hz , 3H) , 

2.55(q, J=7.2Hz,2H) , 2.76(m,4H), 3.55(m,4H), 3.78(s,3H), 

3.92(s,3H), 6 . 94 (d, J=7 . 5Hz, 1H) , 7 . 16 ( t , J=7 . 5Hz , 2H) , 

7.47 (dt,J=7. 6, 1.2Hz, 1H) , 7 . 56 - 7 . 19 (m, 2H) , 7 . 78 (d, J=7 . 6Hz , 2H) , 

7.96(s,lH), 8.10(d, J=7.6Hz,lH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 0.19 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 122-123°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.18- 

3.27(m,2H), 3 . 35 (q, J = 7 . 2Hz , 2H) , 3 . 53 (br - t , 2H) , 3 . 6 2 (br - d , 2H) , 

3.74(s,3H), 3.88(s,3H), 3 . 94 (br- d. 2H) , 

7 . 14 (dd, J=8 . 0, 1 . 6Hz, 1H) , 7 . 20 ( t, J=8 . 0Hz, 1H) , 

7 . 49 (dd, J=8 . 4 , 1 . 6Hz, 1H) , 7 . 6 5 ( t , J=7 . 2Hz , 1H) , 

7.77 (t, J = 7 .2Hz, 1H) , 7.97(s,lH), 8 . 0 0 ( d , J= 8 . 4Hz , 1H) , 

8.15(d,J=8.4Hz,lH), 11.19 (br- s, 1H) . 

MS ( FAB ) m/z 378(M+H)*. 

Rxampl e 1 2 Rynfhpsis of 3 - f 2 . A - d i me thoxypheny 1 ) - 1 - ( 4 - 
pt-hyTpippra7in-1 - y l ) i snqn inolinfi d ihydroch 1 or i de 
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Phosphorous oxychloride (10 ml) was added to 3- (2,4- 
dimethoxyphenyl) isoquinolin- 1 -one obtained by reacting N - 
methyl - o - toluamide (2.20 g) and 2 , 4 - dime thoxybenzoni trile 
(2.40 g) according to Example 10-1, and the resulting mixture 
was heated at 100°C for 1 hr . The reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
was then dried over magnesium sulfate. The solvent was 
evaporated, and the resulting 1 - chloro - 3 - ( 2 , 4 - 
dimethoxyphenyl ) isoquinoline was reacted with N- 
ethylpiperazine (15 ml) at 110°C for 12 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and was then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 
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1 H-NMR(400MHz, CDC1 3 ) ; 8 (ppm) 1 . 15 ( t , J=7 . 2Hz , 3H) , 
2 .55 (q, J=7 . 2Hz, 2H) , 2.70(m,4H), 3.55(m,4H), 3.85(s,3H), 
3.91(s,3H), 6 . 57 (d, J=4 . OHz, 1H) , 6 . 64 (dd , J=8 . 8 , 4 . OHz , 1H) , 
7.43 (t, J=8.0Hz,lH) , 7 . 5 6 ( t , J= 8 . OHz , 1H) , 7.77 (d,J=8.0Hz,lH) , 
7.95(s,lH), 8 . 04 (d, J=8 . OHz , 1H) , 8 . 13 ( d , J= 8 . 8Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether, to give 0.12 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p . ; 145 - 148°C 

'H-NMR (400MHz , DMSO-d 6 ) ; 5 (ppm) 1 . 3 6 ( t , J=7 . 4Hz , 3H ) , 

3.35(q, J = 7.4Hz,2H) , 3 . 44 - 3 . 55 (m, 2H) , 3 . 64 - 3 . 7 5 (m, 2H) , 3.77- 

3.88(m,2H), 3.84(s,3H), 3.86(s,3H), 4 . 17 - 4 . 2 6 (m, 2H) , 

6 . 66 (br- s, 1H) , 6 . 67 - 6 . 82 (m, 1H) , 7 . 57 (dd, J = 8 . 4 , 1 . 2Hz , 1H) , 

7 . 66 -7 .74 (m, 2H) , 7 . 88 - 7 . 84 (m, 2H) , 8 . 0 8 (br - d , 1H) . 

MS ( FAB ) m/z 378(M+H)\ 

Ryampl ell Synthesis of 3 - f 2 . 5 - d i me thox vnh en vl ) - 1 - ( 4 - 
efhylpiperazin-l - yl ) i soqTiinol ine dihydrorrhlor ide 

OMe 
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3 - (2 , 5 -Dimethoxyphenyl) isoquinolin- 1 -one (0.61 g) 
obtained by reacting N-methyl -o- toluamide (1.64 g) and 2,5- 
dimethoxybenzonitrile (1.80 g) according to Example 10-1 was 
reacted with phosphorous oxychloride (10 ml) according to 
Example 10-2, to give 1 - chloro - 3 - ( 2 , 5 - 

dimethoxyphenyl) isoquinoline, which was then reacted with 
N- ethylpiperaz ine (15 ml) at 100°C for 8 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

1 H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 
2.55(q, J=7.2Hz,2H) , 2.76(m,4H), 3.55(m,4H), 3.86{s,3H), 
3.88(s,3H), 6 . 88 (dd, J=8 . 1 , 2 . 4Hz , 1H) , 6 . 9 6 ( t , J= 8 . 1Hz , 1H ) , 
7 .46 (br-t, 1H) , 7.57 (br-t, 1H) , 7 . 76 -7 . 84 (m, 1H) , 8.04(s,lH), 
8.08(s,lH), 8 . 12 (d, J=8 . 0Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.55 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 189-191°C 
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x H-NMR(400MHz,DMSO-d £ ) ; 6 (ppm) 1 . 3 2 ( t , J=7 . 2Hz , 3H) , 3.19- 
3.2 8(m,2H) , 3.3 6 (q, J=7.2Hz,2H) , 3 . 4 8 (br - t , 2H) , 3 . 6 3 (br-d, 2H) , 
3.79(s,3H), 3.86(s,3H), 3 . 97 (br- d, 2H) , 

6 . 98 (dd, J=8 . 0, 3 .2Hz, 1H) , 7 . 12 (d, J=9 . 2Hz , 1H) , 7 . 61 - 7 . 6 6 (m, 2 
H) , 7 .51 (t, J=7 .2Hz, 1H) , 7 . 97 (d, J=8 . 4Hz , 1H> , 8.12(s,lH), 
8.11-8.16 (m, 1H) , 10.73 (br-s, 1H) . 
MS ( FAB ) m/z 378(M+H)\ 

F.vample 14 Synt-hpsis nf V (3 . 4 -dinifit.hnxvnTipnvl ) -1 - (4 - 
ethyl pi pera n - 1 - yl > i soq n innl inp rii hydrochloride 




3 - ( 3 , 4 - Dimethoxyphenyl ) i soquinol in - 1 - one (0.98 g) 
obtained by reacting N -methyl - o - toluamide (2.60 g) and 3,4- 
dimethoxybenzoni trile (2.83 g) according to Example 10-1 was 
reacted with phosphorous oxychloride (15 ml) at 80°C for 3 hr. 
The reaction solution was evaporated, and to the resulting 
residue were added ethyl acetate and water. The resulting 
organic layer was washed with water, an aqueous solution of 
sodium bicarbonate and brine, and then dried over magnesium 
sulfate. The solvent was evaporated, and the resulting 1- 
chloro - 3 - (3 , 4 - dimethoxyphenyl ) isoquinoline was reacted with 
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N-ethylpiperazine (15 ml) at 100°C for 5 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

1 H-NMR(400MHz, CDCI3) ; <5(ppm) 1 . 19 ( t , J=7 . 2Hz , 3H) , 2.78(m,4H), 
3.59(m,4H), 3.95(S,3H), 4.01(s,3H), 6 . 98 (d, J=8 . 4Hz , 1H) , 
7.45 (ddd, J=8 . 0, 7 . 2 , 1 . 2Hz , 1H) , 7.58 (ddd, J = 8 . 0 , 7 . 2 , 1 . 2Hz , 1H) , 
7.G4(s,lH), 7 .72 (dd, J=8 .4, 2 . 0Hz, 1H) , 7 . 7 8 (br - d , J= 8 . 0Hz , 1H) , 
7 . 84 (d, J=2 . 0Hz, 1H) , 8 . 07 (br - d, J= 8 . 0Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 1.38 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 125-126. 5°C 

'H-NMR (400MHz , DMSO-d s ) ; <5(ppm) 1 . 33 ( t , J=7 . 6Hz , 3H) , 

3 . 27 (q, J=7 . 6Hz , 2H) , 3 . 3 0 (br - 1 , 2H) , 3 . 4 5 (br - 1 , 2H) , 3.68(br- 

d,2H), 3.74(s,3H), 3.78(s,3H), 3 . 9 8 (br - d , 2H ) , 

6 . 83 (d, J = 8 .4Hz, 1H) , 7 . 0 6 ( dd , J = 8 . 0 , 2 . 0Hz, 1H) , 

7 . 09 (d, J=2 . 0Hz, 1H) , 7.29(s,lH), 7 . 59 (br - t , 1H) , 7 . 65 (br- d, 1H) , 
7 .76 (br-t, 2H) , 7 . 90 (br- d, 1H) . 
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MS (FAB) m/z 378 (M+H)*. 

Rvaniplp IS Synthesis of 3 - ( 3 r 5 - d i methoxyph pny 1) - 1 - f 4 
ethyl pi ppra^in- 1 -yl ) isoquinol i ns ri i hydrnrhl ori'^p. 

OMe 




3 - (3 , 5 -Dimethoxyphenyl) isoquinolin - 1 -one obtained by 
reacting N-methyl - o - toluamide (1.49 g) and 3,5- 
dimethoxybenzonitrile (1.63 g) according to Example 10-1 was 
added to phosphorous oxychloride (10 ml), and the resulting 
mixture was heated at 100 C for 3 hr. The reaction solution 
was evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate . The solvent was evaporated, 
and the resulting 1 - chloro - 3 - ( 3 , 5 - 

dimethoxyphenyl ) isoquinoline was reacted with N - 
ethylpiperazine (15 ml) at 120 C for 4 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 

Ill 



98046PCT 



The solvent was evaporated, and the reuslting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

2.56 (q, J=7.2Hz,2H) , 2.77(m,4H), 3 . 58 (m, 4H) , 3.90(s,3H), 

6 . 51 (d, J=2 .4Hz, 1H) , 7 . 3 5 (br - d , 2H) , 7 . 45 (br - t , 1H) , 7.59(br- 

t,lH), 7.67{s,lH), 7 .79 (d, J=7 . 6Hz, 2H) , 8 . 07 (d, J=7 . 6Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.51 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 121-123°C 

1 H-NMR(400MHz,DMSO-d 5 ) ; 5 (ppm) 1 . 32 ( t , J=7 . 2Hz . 3H) , 3.18- 
3.27(m,2H), 3 . 34 (q, J = 7 . 2Hz , 2H) , 3 . 48 - 3 . 58 (m, 2H) , 3.63{br- 
d,2H), 3.85(s,3H), 4 . 0 0 (br - d , 2H) , 6 . 57 ( dd , J= 2 . 4Hz , 1H ) , 
7 . 44 (dx2 , J=2 . 4Hz , 2H) , 7 . 62 (br - t , 1H) , 7 . 62 (br - 1 , 1H) , 
8 . 00 (br-d, 1H) , 8 . 12 (br-d, 1H) . 8.14(s,lH), 11 . 02 (br - s , 1H) . 
MS ( FAB ) m/z 378(M+H)\ 

Ryamplp 16 Synt-hpsis of 1 - ( 4 - e thvl r>i nerfl z i n - 1 - vl ) - 3 - ( 2 . 4 , 5 - 
t-rimethnxyphpnyl ) i sng iiinnl inp. di hydrochloride 
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OMe 




3 - (2,4,5 - Trimethoxyphenyl ) isoquinolin - 1 -one obtained by 
reacting N-methyl - o - toluamide (1.50 g) and 2,4,5- 
trimethoxybenzonitrile (1.93 g) according to Example 10-1 was 
reacted with phosphorous oxychloride (10 ml) according to 
Example 10-2, to give 1 - chloro - 3 - ( 2 , 4 , 5 - 

trimethoxyphenyl) isoquinol ine , which was then reacted with 
N - ethylpiperazine (15 ml) at 120°C for 5 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was wahsed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the reuslting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound : 

'H-NMR (40 0MHz, CDC1 3 ) ; 8 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

2 . 55 (q, J=7 . 2Hz, 2H) , 2.76(m,4H), 3.55(m,4H), 3.88(s,3H), 

3.91(s,3H), 3.94(s,3H), 6.65(s,lH), 7 . 4 3 ( t , J= 8 . 0Hz , 1H) , 
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7 . 56 (t, J=8 . OHz, 1H) , 7 . 7 7 ( d , J= 8 . OHz , 1H ) , 7.92{s,lH), 
8.03(s,lH), 8 . 06 (d, J=8 . OHz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/ether , to give 0.23 g of the title compound as a 
yellow powder. 
Hydrochloride : 
m.p. ; 15 8-16 0°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 32 ( t, J=7 . 2Hz , 3H) , 3.18- 
3.27(m,2H), 3 . 3 5 (q, J=7 . 2Hz , 2H) , 3 . 52 (br - t , 2H) , 3 . 6 3 (br - d , 2H) , 
3.80(s,3H), 3.88(s,3H), 3.92(s,3H), 3 . 99 (br - d, 2H) , 6.84(s,lH), 
7 . 59 (br-t, 1H) , 7 . 71 - 7 . 7 8 (m, 2H) , 7.76(s,lH), 

7 . 94 (d, J=8 . OHz, 1H) , 8.10(s,lH), 8 . 08 - 8 . 13 (m, 1H) , 10.76(br- 
s, 1H) . 

MS ( FAB ) m/z 408(M+H) + . 

Rvawpl p 17 Sy nthes is of 1 - ( 4 - ethyl pi peraz in - 1 -yl ) - 3 - ( 4 - 
hyiimyympi-.hyl phenyl ) i fiocniinol i ns hyriro chl ori tie 
(17-1) Hnmo ph thai i mi de 




O 



Homophthalic anhydride (20 g) and urea (60 g) were reacted 
at 170°C for 1 hr . The reaction mixture was cooled, water (500 
ml) was added thereto, and then the resulting precipitates were 
collected by filtration. The precipitate were washed with 
water and dried in hot air, to give 10.5 g of homophthal imide 
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as a white powder. 



(17-7.) 1 ,T-Dir>i1nrni snqninnl itip 




.CI 



CI 



A mixture solution of homophthalimide (10.5 g) and 
phenylphosphonate dichloride (30 ml) was heated at 110°C for 
2 hr. After the reaction mixture was cooled, water was added 
thereto, and then the resulting mixture was neutralized with 
sodium carbonate. The resulting mixture was extracted with 
ethyl acetate, washed with brine, dried, and then the solvent 
was evaporated. The resulting residue was purified by silica 
gel column chromatography (methylene chloride), to give 9.30 
g of the title compound as white crystals. 
(17-3) 1 -Chl nrn-1 - (4 - pfhyl pi ppra 7. i n -1-y1)i soqui nnl ins 



1 , 3 -Dichloroisoquinoline (9.30 g) , N- e thylpiperaz ine 
(5.90 g) and potassium carbonate (10.0 g) were reacted in 
dimethylformamide (70 ml) at 70°C for 5 hr . The reaction 
solution was evaporated and partitioned between ethyl acetate 
and water. The resulting organic phase was washed with water, 
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dried and evaporated. The resulting residue was purified by- 
silica gel column chromatography (methylene chloride/methanol 
system) , to give 12.80 g of the title compound as a pale brown 
oil . 

(17-4) 3- r (1 , 3-Dioxo1an-2-y1 Iphpnyl 1 -1 - U-Pfhylpippra^in-I - 
yl ) i soquinnl in^ 



3-Chloro-l- (4-ethylpiperazin-l-yl) isoquinoline (3.5 g) 
and 4 - (1,3, 2 - dioxaborynan - 2 - yl ) - 1 - (1,3 -dioxolan- 2 - 
yDbenzene (5.0 g) were reacted in dime thyl f ormamide (50 ml), 
in the presence of cesium carbonate (7.3 g) and 
tetrakistriphenylphosphinepalladium (0.3 g) at 80°C in a 
nitrogen stream for 12 hr . The reaction solution was evaporated, 
and then partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
to give 4.66 g of the title compound as a pale yellow oil. 
(17-5) . 1- (4- Kthy1pippra?:iTi-1 - yl } - ( A - 
f ormvl nhenyl ) i snqninnl i 
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,CHO 



3 - [ (1 , 3 -Dioxolan- 2 -yl ) phenyl] - 1 - (4 - e thylpiperazin - 1 - 
yl ) isoquinol ine (4.50 g) was dissolved in methanol (50 ml), a 
IN hydrochloric acid (50 ml) was added thereto, and then the 
mixture was reacted at 50 C for 1 hr . The reaction solution 
was evaporated, basified with sodium carbonate, and extracted 
with ethyl acetate . The resulting organic layer was washed with 
water and brine in this order, dried and concentrated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
3.62 g of the title compound as a pale yellow oil. 
M 7 - fil 1 - (4 -Ethyl pi pe razin -1 - yl ) -3 - (4- 
hydrnxympt-hyl phenyl ) isoquinoline hydrochloride 




• 2HC1 



"OH 



N. 
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Sodium tetrahydroboride (0.20 g) was added to a solution 
of 1 - (4 - ethylpiperazin - 1 -yl) - 3 - (4 - f ormylphenyl ) isoquinoline 
(0.35g) in methanol (20 ml) at 0 C. The reaction solution was 
stirred for 30 min and then concentrated. Water was added to 
the resulting residue, and then extracted with methylene 
chloride. The resulting product was dried and concentrated. 
The resulting residue was purified by NH- silica gel column 
chromatography (ethyl acetate) , to give the free compound of 
the title compound as a pale yellow oil. The free form was 
converted into a hydrochloride in a conventional manner, to give 
0.21 g of the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 145-147°C 

1 H - NMR ( 4 0 0MH z , DMSO - d 6 ) ; <5(ppm) 1.33 (t, J = 7 .2Hz, 3H) , 3.17- 
3.27(m,2H), 3 . 29 - 3 . 41 (m, 2H) , 3 . 50 - 3 . 66 (m, 4H) , 

3 . 99 <d, J=9 . 2Hz , 2H) , 4.57(s,2H), 7 . 4 5 { d , J= 8 . 0Hz , 2H) , 7.57- 
7.63{m,lH), 7.71-7.77 (m, 1H) , 7 . 9 9 ( d , J= 8 . 0Hz , 1H ) , 8.08(s,lH), 
8 . 12 (d, J=8 . 0Hz, 1H) , 8 . 17 (d, J=8 . 0Hz , 2H) , 11.18(m,lH). 
MS (FAB) m/z 34 8 (M+H) * . 

Example 18 Synthesis of 3 - f2 - (2 -hydrnxypfhnxy) phenyl ] - 1 - (4 - 
ethylpiperazin - 1 - yl ) i soqui no"! i ne hyrirochl ori rie 
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In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo - 2 - (2 -benzyloxyethoxy) benzene 
(886 mg) and 3 -bromo- 1 - (4 - ethylpiperaz in- 1 -yl ) isoquinoline 
(904 mg) . Methanol (30 ml) and a palladium/carbon catalyst (200 
mg) were added to the oil, which was then reacted in hydrogen 
atmosphere overnight at room temperature. Thereafter, the 
reaction solution was filtered through Celite and evaporated. 
The resulting residue was basified with a IN aqueous solution 
of sodium hydroxide, and extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography, to give an oil. The oil was converted 
into a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals (733 mg, 
yield; 89%) . 
Hydrochloride : 
m.p.; 158-160°C 

'H-NMR (400MHz , DMSO-d 6 ) ; (5(ppm) 1 . 33 ( t , J=7 . 2Hz , 3H) , 3.18- 
3.28(m,2H), 3 . 3 2 - 3 . 4 2 (m , 2H ) , 3 . 55 - 3 . 6 3 (m, 4H) , 3.79- 

119 



98046PCT 



3.82(m,2H), 4 . 00 (d, J-14 . 0Hz , 2H) , 4 . 14 - 4 . 16 (m, 2H) , 

7.11(t, J= 8.4Hz, 1H) , 7.18(d, J=8.4Hz,lH) , 

7 . 3 9 (dt, J=8 .4 , 1 . 6Hz, 1H) , 7 . 64 (t, J=8 . OHz, 1H) , 

7.78 (t, J-8.0HZ, 1H) , 7 . 95 (d, J=8 . OHz , 1H) , 8 . 05 <d, J=8 . 4Hz , 1H) , 
8 . 15 (d, J=8 . OHz, 1H) , 8.29(s,lH). 
MS (FAB) m/z 378(M+H)\ 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 

2.54 (q, J = 7.2Hz,2H) , 2.74(br,4H), 3.53(br,4H), 

3.92 (d, J=4.4Hz,2H) , 4 . 21 (d , J=4 . 4Hz , 2H) , 7.03 (d,J=8.0Hz,lH) , 

7 . 11 (dt, J=8 . 0, 1 . 2Hz, 1H) , 7 . 33 (dt , J= 8 . 0 , 1 . 6Hz, 1H) , 

7.48 (ddd, J=8.4,8.0,1.2Hz,lH), 7.59 (ddd, J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7 . 75 (d, J=8 . OHz, 1H) , 7.81(s,lH), 7 . 91 (dd, J=8 . 0 , 1 . 6Hz , 1H) , 

8.10 (d, J=8.4Hz,lH) . 

F.Y^mpl p 1 9 SynthfisiR of 1 - ( 4 - e t.hyl p i per a 7. i n - 1 - yl ) - 3 - \ 4 - ( 1 - 
hydroxyprnpyl ) phenyl ] i snqninoline hydrochl oridfi 




To a solution of 1 - ( 4 - ethylpiperaz in - 1 - yl ) - 3 - ( 4 - 
f ormylphenyl) isoquinoline (1.20 g) obtained in Example 17 - 5 in 
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tetrahydrofuran (60 ml) was added 3M ethylmagnesium 
bromide/diethyl ether solution (2.0 ml) at 0 °C, and the mixture 
was stirred for 2 hr . To the resulting reaction solution were 
added a 2N aqueous solution of hydrochloric acid (20 ml) and 
ethyl acetate. The resulting aqueous layer was basified with 
a 2N aqueous solution of sodium hydroxide, and extracted with 
ethyl acetate. The resulting organic layer was washed with 
water and brine, dried and concentrated . The resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give 1.03 g of the free compound 
of the title compound. 0.50 g of the resulting free compound 
was converted into a hydrochloride in a conventional manner, 
to give 0.48 g of the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 143-144°C 

1 H-NMR(400MHz,DMSO-d s ) ; <5(ppm) 0 . 8 6 ( t , J = 7 . 2Hz , 3H ) , 

1.34 (t, J=7 .2Hz, 3H) , 1.66(m,2H), 3 . 1 8 - 3 . 2 8 (m , 2H ) , 3.29- 

3.41(m,2H), 3 .49 -3 .66 (m,4H) , 3 . 95 - 4 . 04 (m, 2H) , 

4 . 52 (t, J=6 .4Hz, 1H) , 7 . 4 4 { d , J= 8 . 4Hz , 2H ) , 7 . 5 8 - 7 . 6 4 (m , 1H ) , 

7.71-7.77 (m, 1H) , 7 . 9 8 (d, J= 8 . 0Hz , 1H) , 8.07(s,lH), 

8.11(d, J=8.4Hz,lH) , 8.15 (d, J=8.4Hz, 2H) , 11 . 23 (m, 1H) . 

MS (FAB) m/z 376 (M+H)*. 

Kxampl p 20 Synthesis of 1 - (4 - e thy 1 p i pe. rn z \ n - 1 - vl ) - 3 - \ 4 - ( 3 - 
hydroxypropyl ) phen yl ] i soqn inoline hydrochlor i de 
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[4- (2 -Ethoxycarbonylethyl) phenyl] tributylstannum 
(2.998 g) and 3 -bromo - 1 - ( 4 - ethylpiperaz in - 1 - yl ) isoquinoline 
(1.292 g) were reacted in the presence of 

tetrakistriphenylphosphine (0.185 g) in xylene (20 ml) in 
nitrogen atmosphere for 2 hr . After cooling, the reaction 
solution was filtered. The resulting filtrate was extracted 
with a 5N aqueous solution of hydrochloric acid. The resulting 
aqueous layer was basified with a 5N sodium hydroxide and 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, dried and concentrated. The 
resulting 1- (4 - ethylpiperazin- 1 -yl) -3- [4- (2- 
ethoxycarbonylethyl ) phenyl] isoquinoline was dissolved in 
tetrahydrof uran (20 ml) , and then added dropwise into a 
suspension of lithium aluminium hydride (0.106 g) . The 
reaction solution was stirred at room temperature for 3 hr . 
After cooling, water and an aqueous solution of sodium hydroxide 
and water were added thereto in this order, and the resulting 
mixture was stirred at room temperature for 1 hr . The resulting 
precipitates were filtered off, and the residue washed with 
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ethyl acetate. The filtrate was concentrated, and the 
resulting residue was purified by silica gel column 
chromatography {methylene chloride/methanol system) , to give 
0.527 g of 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxypropyl ) phenyl] isoquinoline as a pale yellow oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 1.91- 
1.98(m,2H), 2 . 56 (q, J=7 . 2Hz , 2H) , 2 . 7 6 - 2 . 7 9 (m, 6H) , 3.59(br- 
t,4H), 3 .71 (t, J=6 .4Hz, 2H) . 7 . 3 1 ( d , J= 8 . 0Hz , 2H) , 7 . 45 (br- 1 , 1H) , 
7.58 (br-t, 1H) , 7.67(s,lH), 7 . 7 8 (d, J=8 . 0Hz , 1H) , 
8 . 07 (d, J=7 . 6Hz, 1H) , 8 . 1 0 ( d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a a conventional manner, to give the title 
compound as a yellow powder. 
Hydrochloride : 
m.p.; 116-119°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5(ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H ) , 1.73- 
1.80(m,2H), 2 . 68 (t, J = 7 . 8Hz, 2H) , 3 . 2 0 - 3 . 27 (m, 2H) , 3.31- 
3.39(m,2H), 3 . 45 ( t, J=6 . 6Hz , 2H) , 3 . 52 (br - 1 , 2H) , 3 . 62 (br-d, 2H) , 
4 . 00 (br-d, 2H) , 7 . 3 4 (d , J= 8 . 0Hz , 2H) , 7 . 6 0 (br - t , 1H ) , 7.74(br- 
t,lH), 7.98{d, J=8.0Hz,lH) , 8.05(s,lH), 8 . 11 (d, J=8 . 4Hz , 2H) , 
10 .95 (br-s, 1H) . 
MS ( FAB) m/z 376<M+H)\ 

Examp le 21 Synthesis of 1 - ( 4 - e thyl pi per.a 7. \ n - 1 - yl ) - 3 - [ 4 - ( 1 - 
hyflroxybut.yl) phenyl 3 i Boqui nnline nxalate 
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(4 - Butyrylphenyl ) tributyl s tannum (1.566 g) and 3- 
bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (0.985 g) was 
reacted in the presence of tetrakis triphenylphosphine (0.138 
g) in xylene (20 ml) in nitrogen atmosphere for 2 hr . After 
cooling, the reaction solution was filtered. The resulting 
filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with 5N sodium hydroxide, and then extracted with ethyl acetate . 
The resulting organic layer was washed with water and brine, 
dried and concentrated. The resulting 1 - ( 4 - e thylpiperaz in - 
1 - yl )- 3 - (4 -butyrylphenyl ) isoquinoline (0.177 g) was dissolved 
in methanol, and then excess amount of sodium borohydride in 
was added thereto little by little. After the completion of 
the reaction was confirmed, the solvent was evaporated. To the 
resulting residue was added water, and then extracted with ethyl 
acetate. The resulting product was washed with brine, dried 
over magnesium sulfate, and then the solvent was evaporated. 
The resulting residue was purified by silica gel column 
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chromatography (methylene chloride/methanol system) , to give 
0.150 g of the title compound as a pale yellow oil. 
Free compound: 

*H - NMR (4 0 0 MHz , CDCl 3 ) ; <5 (ppm) 0 . 95 ( t , J = 7 . 2Hz , 3H) , 

1 .18 (t, J=7 .2Hz, 3H) , 1 . 31- 1 . 62 (m, 2H) , 1 . 69 - 1 . 89 (m, 2H) , 

2 . 57 (q, J=7 . 2Hz , 2H) , 2 . 7 7 (br - s , 4H) , 3. 60 (br-s,4H} , 

4 .76 (t, J=6 . 8Hz, 1H) , 7 . 4 4 - 7 . 4 8 (m , 3H ) , 7 . 59 (br- 1, 1H) . 

7.70(S,1H), 7 . 80 (d, J = 7 . 6Hz, 1H) , 8 . 08 (d , J=8 . 0Hz , 1H) , 

8.17 (d, J=8 .4Hz, 2H) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give the title compound as a white 
powder . 
Oxalate : 

m.p.; 198. 5-199. 5°C 

'H-NMR (400MHz, DMSO-d s ) ; 6 (ppm) 0 . 89 ( t , J = 7 . 2Hz , 3H) , 

1 . 26 ( t, J=7 . 2Hz , 3H) , 1 . 2 2 - 1 . 4 2 (m , 2H ) , 1 . 5 3 - 1 . 6 9 (m , 2H) , 

3 . 12 (br-q, 2H) , 3 . 3 6 (br - s , 4H) , 3 . 67 (br- s , 4H) , 

4 . 59 (t , J=6 . 4Hz , 1H) , 7 . 4 4 ( d , J= 8 . 4Hz , 2H ) , 7 . 6 0 (br - t , 1H ) , 

7 .73 (br-t, 1H) , 7 . 98 (d, J = 7 . 6Hz , 1H) , 8.05(s,lH), 8.10- 

8 . 15 (m, 3H) . 

MS (FAB) m/z 390(M+H)\ 

F.xampl e 2 2 Synthesis of 1 - (4 - et.hylpipera z i n - 1 -yl ) - 3 - [4 - ( 3 - 
hydroxybuf.yl ) phenyl] i Hoqulnolirie oxalate 
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[4 - (3 -OxobutyDphenyl] tributylstannum (2.457 g) and 
3 -bromo-1- ( 4 - ethylpiperaz in - 1 - yl ) isoquinoline (1.405 g) were 
reacted in the presence of tetrakis tr iphenylphosphine (0.217 
g) in xylene (20 ml) in nitrogen atmosphere for 2 hr. After 
cooling, the reaction solution was filtered. The resulting 
filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with 5N sodium hydroxide, and ex trac ted wi th ethyl ace tate . The 
resulting organic layer was washed with water and brine, dried 
and concentrated. The resulting 1 - (4 - ethylpiperazin- 1 -yl) - 
3- [4- (3 - ethoxycarbonylpropyl ) phenyl ] isoquinoline was 
dissolved in methanol, which was then treated with excessive 
sodium borohydride. The reaction solution was concentrated, 
extracted with ethyl acetate , washed with water and brine, dried 
and then the solvent was removed. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0 . 346 g of the title compound 
as a pale yellow oil. 
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Free compound: 

'H-NMR (400MHz, CDCI3) ; <5 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H ) , 

1.25(d, J=6.4Hz,3H) , 1 . 79 - 1 . 85 <m, 2H) , 2 . 56 (q, J = 7 . 2Hz , 2H) , 

2 .70-2 . 86 (m, 6H) , 3 . 59 (br - t , 4H) , 3 . 87 < tq, J= 6 . 4Hz , 1H) , 

7 . 31 (d, J = 8 . 0Hz, 2H) , 7 . 45 (br- t , 1H) , 7 . 58 (br - 1 , 1H) , 7 . 67 (s, 1H) , 

7 .78 (J=8 . 0Hz, 1H) , 8 . 06 - 8 . 1 1 (m, 3H) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give the oxalate of the title compound 
as a white powder. 
Oxalate : 
m.p.; 193-194°C 

'H-NMR (400MHz , DMSO-d 6 ) ; 8 (ppm) 1 . 10 (d, J=6 . 0Hz , 3H) , 
1.26 (t, J=7.2Hz,3H) , 1 . 62 - 1 . 69 (m , 2H) , 2 . 6 0 - 2 . 7 7 (m , 2H) , 
3 . 11 (br-q, 2H) , 3 . 3 5 (br - s , 4H) , 3 . 58 - 3 . 6 6 (m , 5H) , 
7.33 (d, J=8.4Hz,2H) , 7 . 5 9 (br - t , 1H) , 7 . 7 3 (br - t , 1H) , 
7 . 97 (d, J=8 . 0Hz, 1H) , 8.03(s,lH), 8 . 10 (d, J=8 . 4Hz , 2H) . 
MS (FAB) m/z 390(M+H)\ 

Krampl p 23 Rynthpsifi of 3 - f 4 - ( 4 - hydro x y bu t y ] ) nhenv l 1 - 1 - ( 4 - 
Pthyl pi ppra7in - 1 -yl ) i soqni nol ine hvdrochl ori de 




.OH 



.N. 



• 2HC1 
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In the same manner as in Example 20, an oil was obtained 
from 1 -bromo-4 - (4 - acetoxybutyl ) benzene (1.57 g) and 3- 
bromo-1- (4 - ethylpiperaz in - 1 -yl ) isoquinoline (1.0 g) . 
Methanol (15 ml) and a IN aqueous solution of sodium hydroxide 
(4 ml) were added thereto, and the mixture was refluxed for 3 
hr. The reaction solution was partitioned between ethyl 
acetate and water, and the resulting organic layer was washed 
with water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography to give an oil. 
The oil was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals (656 mg , yield; 66%) . 
Hydrochloride : 
m.p.; 140-144°C 

'H-NMR (400MHz , DMSO- d s ) ; <5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 1.45- 
1.49(m,2H), 1.63-1 .70 (m, 2H) , 2.51(br,2H), 2 . 6 5 ( t , J= 7 . 2Hz , 2H) , 
3 . 18 - 3 . 28 (m, 2H) , 3 . 3 0 - 3 . 3 8 (m, 2 H ) , 3 . 54 ( t , J = 13 . 2Hz , 2H) , 
3 . 62 (d, J=10 . 8Hz , 2H) , 3 . 9 8 (d, J=12 .4Hz , 2H) , 7 . 3 3 (d, J=8 . 4Hz, 2H) , 
7 . 59 (t, J=8 . 0Hz , 1H) , 7 . 7 4 ( t , J= 8 . 0Hz , 1H ) , 7 . 9 8 { d , J= 8 . 0Hz , 1H ) , 
8.05{s,lH), 8 . 11 (d, J=8 . 4Hz , 2H) , 8 . 1 2 ( d , J = 8 . 0Hz , 1H ) . 
MS (FAB) m/z 390 (M+H) * . 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; d (ppm) 1.18 (t, J=7 .2Hz,3H) , 1.61- 
1.77(m,4H), 2 . 56 (q, J=7 . 2Hz , 2H) , 2 . 7 1 ( t , J=7 . 2Hz , 2H) , 
2.76(br,4H), 3.59(br,4H), 3 . 6 8 ( t , J= 6 . 4Hz , 2H) , 
7.28(d,J=8.4Hz,2H), 7.45(dt,J=8.0,1.2Hz,lH), 
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7.58{dt, J=8.0, 1.2Hz, 1H) , 7.67(s,lH), 7 . 78 (d, J=8 . OHz , 1H) , 
8.07 (d, J= 8.0Hz , 1H) , 8.0 9 (d, J=8 . 4Hz , 2H) . 

RyamplP 7 4 Rynt-hPfiia of 3 - f 4 - M . 3 - d i liv(iroxvT)ro nv1 ) phenyl 1 
1 . (^.pi-hy1pippra7in-1 -yl H soquinol ins hydrochlorid e 



OH 




In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 - bromo - 4 - ( 1 , 3 - 

isopropylidenepropyl) benzene (2.21 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin- 1 -yl) isoquinoline (700 mg) . Tetrahydrof uran 
(15 ml) and IN hydrochloric acid (2 ml) were added thereto, and 
the resulting mixture was reacted at room temperature for 3 hr . 
The reaction solution was basified with a IN aqueous solution 
of sodium hydroxide and extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography, to give an oil. It was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals (387 mg , 
yield; 44%) . 
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Hydrochloride : 
m.p.; 145-147°C 

'H-NMR (400MHz, DMS0-d 6 ) ; d (ppm) 1 . 33 ( t , J=7 . 2Hz , 3H) , 1.70- 
1 . 84 (m, 2H) , 3 . 18-3 . 26 (m, 2H) , 3 . 32 - 3 . 39 (m, 2H) , 3.45- 
3.58(m,4H), 3 . 62 (d, J=6 . 8Hz, 2H) , 4 . 00 (d, J=13 . 2Hz , 2H) , 4.72- 
4.75(m,lH), 7.46(d, J=8.4Hz,2H) , 7 . 61 (dt , J=8 . 0 , 1 . 2Hz , 1H) , 
7 .74 (dt, J-8.0, 1.2Hz, 1H) , 7 . 99 ( d , J= 8 . 0Hz , 1H) , 8.07(s,lH), 
8.12 (d, J=8 . 0Hz , 1H) , 8 . 15 (d, J=8 . 4Hz , 2H) . 
MS (FAB) m/z 3 92 (M + H) * . 
Free compound: 

1 H-NMR(400MHz,DMSO-d 6 ) ; 8 (ppm) 1 . 07 ( t , J = 7 . 2Hz , 3H) , 1.70- 

1.90(m,2H), 2 .45 (q, J=7 . 2Hz, 2H) , 2.67(br,4H), 3 . 3 5 - 3 . 6 0 (m , 2H) , 

3.44(br,4H), 4 . 61 ( t , J = 4 . 8Hz , 1H) , 4 . 73 - 4 . 75 (m, 1H) , 

5.20 (d, J=4.8Hz, 1H) , 7 . 44 (d, J=8 . 4Hz , 2H) , 7 . 5 5 ( t , J= 8 . 0Hz , 1H ) , 

7 . 69 (t, J=8 . 0Hz, 1H) , 7 . 9 3 { d , J= 8 . 0Hz , 1H) , 7.95(s,lH), 

8 . 05 (d, J=8 . 0Hz, 1H) , 8 . 14 (d, J=8 . 4Hz , 2H) . 

Kxampl p 2 5 Rynf.hpsis of 3 - \ 4 - ( 1 , 3 - d i hydroxy - 3 - 

mpt-hyl hntyl )ph pn y 1 1 - 1 - ( 4 - ethy Ipiper a 7 , 1 n - 1 -yl) i sQcnnnol ine 
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In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo - 4 - ( 1 , 3 - i sopropyl idene - 3 - 
methyl -butyDbenzene (1.87 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (413 mg) . Tetrahydrof uran 
(10 ml) and a IN aqueous solution of hydrochloric acid (0.5 ml) 
were added thereto, and the mixture was reacted at room 
temperature for 3 hr . The reaction solution was basified with 
a IN aqueous solution of sodium hydroxide and extracted with 
ethyl acetate. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography, to give an oil. 
The oil was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals (289 mg , yield; 69%) . 
Hydrochloride : 
m.p.; 190-192°C 

l H-NMR (4 00MHz, DMSO-d s ) ; <5 (ppm) 1.19(s,3H), 1.26(s,3H), 

1 . 33 ( t, J = 7 . 2Hz , 3H) , 3 . 2 2 - 3 . 2 6 (m , 2H ) , 3.37(br,2H), 

3 .50 (t, J=13 . 6Hz, 2H) , 3 . 6 3 ( d , J=7 . 2Hz , 2H ) , 4 . 00 (d, J=12 . 8Hz , 2H) , 

4.59(br,2H), 4 . 9 4 ( d , J = 7 . 2Hz , 1H ) , 7 . 47 (d , J= 8 . 0Hz , 2H) , 

7 . 60 ( t, J=8 . 0Hz , 1H) , 7 . 74 ( t , J = 8 . 0Hz , 1H) , 7 . 9 0 ( d , J= 8 . 0Hz , 1H) , 

8 . 07 - 8 . 16 (m, 4H) . 

MS ( FAB) m/z 420(M+H) + . 

Free compound: 

1 H-NMR(4 00MHz, DMSO-d s ) ; 6 (ppm) 1 . 08 (t, J = 7 . 2Hz, 3H) , 1 . 19 (s, 3H) , 
1.26(s,3H) , 1 . 65 -1 . 80 (m, 2H) , 2 . 65 (q, J=7 . 2Hz, 2H) , 2.67{br,4H) , 
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3.44(br,4H), 4.74{s,lH), 4 . 91 -4 . 93 (m, 1H) , 5 . 41 (d, J = 3 . 2Hz, 1H) , 
7.44(d, J=8.4Hz,2H) . 7 . 55 (d, J=8 . OHz , 1H) , 7 . 6 9 ( dt , J= 8 . OHz , 1H) , 
7 .93 (d, J=8.0Hz, 1H) , 7.95(s,lH), 8 . 05 (d, J=8 . OHz , 1H) , 
8.13 (d, J=8.4Hz,2H) . 

TCv^mplP 26 SynthPsi r of 3 - f 4 - ( 3 - h V(1 rPXV - 1 - 

m p^nY Y h^yi ) pheny l 1 - 1 - ( 4 - ethyl pi pera ? , i n - 1 -vT ) i somiinol ine 

OMe OH 




In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 - bromo - 4 - ( 3 - hydroxy - 1 - 
methoxybutyl) benzene (1.59 g) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (957 mg) . Methanol (10 ml) 
and a IN aqueous solution of sodium hydroxide (1 ml) were added 
thereto, and then the resulting mixture was refluxed for 3 hr . 
The reaction solution was partitioned between ethyl acetate and 
water, and the resulting organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography, to give an oil. The oil was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals (196 
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mg, yield; 20%) . 
Hydrochloride : 
m.p.; 171-174°C 

*H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 6 (ppm) 1 . 06 ( t , J = 6 . 4Hz , 3H) , 

1 .33 (t, J = 7 . 2Hz, 3H) , 1 . 52 - 1 . 6 0 (m, 1H) , 1 . 9 1 - 1 . 9 8 (m , 1H) , 

3.12(s,3H), 3.21-3.26 (m,2H) , 3 . 3 4 - 3 . 3 9 (m, 2H) , 3.39- 

3.51(m,4H), 3 . 63 (d, J = 12 . 0Hz, 2H) , 4 . 01 (d, J = 13 . 6Hz , 2H) , 

4 . 35 (t, J=6 .4Hz, 2H) , 7 . 43 (d, J=8 . 0Hz , 2H) , 7 . 62 ( t , J=8 . 0Hz , 1H) , 

7 .75 (t, J=8 . 0Hz, 1H) , 7 . 9 9 ( d , J= 8 . 0Hz , 1H ) , 8.09<s,lH), 

8 . 12 (d, J=8 . OHz, 1H) , 8 . 18 (d. J=8 . OHz , 2H) . 

MS (FAB) m/z 420 <M+H)\ 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.71- 
1.76 (m, 1H) , 1.92 -2.00 (m,lH) , 2 . 56 (q, J=7 . 2Hz , 2H) , 2.7 6(br,4H) , 
3.27(s,3H), 3.60(br.4H), 3.74(br,lH), 4 . 06 - 4 . 10 (m, 2H) , 
4.45(dd,J=10.0,3. 2Hz, 1H) , 7 . 4 0 (d, J=8 . 4Hz , 2H) , 

7 .47 (ddd, J=8 .4, 8 . 0, 1 .2Hz, 1H) , 7.59 ( ddd , J= 8 . 4 , 8 . 0 , 1.2Hz, 1H) , 
7.70(S,1H), 7 . 80 (d, J=8 . OHz , 1H) , 8 . 0 8 ( d , J= 8 . 4Hz , 1H ) , 
8.17 <dd, J=8.4Hz,2H) . 

Kv^TnpIP 71 SynMiPsis of 1 ( 1 - e . th y 1 r> i ne . r a z i n - 4 - vl ) - 3 - f 4 - ( 3 - 
hydrnyy-1 - f 1 lin roprnpyl ^phenyl 1 i nomiinol \T\e 
(71-1 ) F.fhyl 3 - f 4 -Rrnmophf-pyl ) - 3 -hydroxyproni nn ate 



Ethyl acetate (5.8 ml) was dissolved in te trahydrof uran 



Br. 




OEt 



OH 



O 
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(80 ml), to which was then added 1 . 5M lithium 
diisoprypylamide/cyclohexane solution (43 ml) in nitrogen 
atmosphere at -70 °C, and then the mixture was stirred for 15 
min. 4 - Bromobenzaldehyde (10.151 g) /tetrahydrof uran (10 ml) 
solution was added to the reaction mixture, which was then 
stirred for 30 min. A saturated aqueous solution of ammonium 
chloride was added thereto, and then it was extracted with in 
ethyl acetate. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by (NH) silica gel column chromatography 

(ethyl acetate/hexane system) , to give the title compound as 
a yellow oil (11.906 g, yield; 80%). 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 2 7 ( 3H , t , J = 7 . 2Hz ) , 2.68- 
2.71(2H,m), 3.38 (lH,d, J=3.6Hz) , 4 . 19 (2H, q, J=7 . 2Hz) , 5.07- 
5.12(lH,m), 7 . 26 (2H, d, J=8 . 8Hz) , 7 . 4 8 ( 2H , d , J= 8 . 8Hz ) . 
f 27 - 2) 3 - (A -Rrnmnphenyl ) - 3 - f luorOT)rOT?Vl fl fiet.at.R 



A product obtained from ethyl 3 - ( 4 - bromophenyl ) - 3 - 
hydroxypropionate (7.433 g) and diethylaminosulf ur 
trifluoride (237 ml) in the same treatment as in Example 132 
was dissolved in tetrahydrof uran (60 ml) . Lithium aluminium 
hydride (1.005 g) was added there to under i ce - cool ing , and then 
the mixture was stirred for 20 min. To the reaction mixture 
were sequentially added water (1 ml), 5N sodium hydroxide (1 



Br* 
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ml) and water {3 ml) , the resulting insoluble matters were 
filtered off through Celite, and the resulting filtrate was 
evaporated. The resulting residue was dissolved in pyridine 
(30 ml), acetic anhydride (3.5 ml) and dimethylaminopyridine 
(182 mg) were added thereto, and then the mixture was stirred 
at room temperature for 30 min. The reaction solution was 
evaporated, and the resulting residue was partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgSOj and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give 4.542 g of the title compound 
as a pale yellow oil (yield; 61%) . 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 2.06(3H,s), 2 . 0 6 - 2 . 3 1 ( 2H , m) , 
4.11-4.29(2H,m), 5 . 54 (1H, ddd, J=47.6Hz,8.8Hz,4Hz), 
7 . 22 (2H, d, J=8 . 8Hz) , 7.52(2H,d,J=8.8Hz). 

f27--U 1 - M -Kthylp-ippra^-Sn-4-yl ) - 3- f 4 - (3 -hydroxy- 1 - 

fl uoropropyl ) phenyl 3 i snquinoline 

F 




Et 

Acetate 3- (4 -bromophenyl) - 3 - f luoropropane ester (833 mg) 
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and bis (tributyltin) (2 ml) were treated in the same manner as 
in Example 161-2, and then treated with 1-(1- 
ethylpiperazin- 4 - yl ) - 3 -bromoi soquinoline (321 mg) in the same 
manner as in Example 300, to give the hydrochloride of the title 
compound as hygroscopic yellow crystals (187 mg , yield; 40%) . 
Hydrochloride : 
m.p.; 141-146°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; <5(ppm) 1 . 3 1 ( 3H , t , J = 7 . 2Hz ) , 1.70- 

2.20(2H,m), 3 .21 (lH,q, J=7 .2Hz) , 3 . 2 2 ( 1H , q , J=7 . 2Hz ) , 

3 . 32 (1H, t, J=10 . 4Hz) , 3 . 3 5 ( 1H , t , J = 1 0 . 4H z ) , 3 . 4 3 - 3 . 5 3 (4H , m) , 

3 . 61 (2H, d, J=10 . 4Hz) , 4.08(2H,d,J=13.2Hz), 

5.70 (lH,ddd,J=48Hz, 9.2Hz, 4Hz) , 7 . 3 9 - 7 . 7 6 ( 4H , m) , 7.95- 

8.24 (5H,m) , 10.75-10.85 (lH,br-s) . 

ESI -Mass ; 394 (MH*) . 

Kvampi p 7R . Synt hesis of 1 - (4 - ethyl pi pera z i n - 1 - yl ) - 3 - [4 - f 4 - 
hydroxympthyl - 3 - f 1 nnrnl phpnyl ] i sngninnl i ns hyflrochl ori de 
( ? 8 - 1 ) 1 , Vni hrnmni sogiii noline 



1,4-Dioxane (84 ml) was added to phosphorus oxybromide 
(23.5 g) , and dissolved at room temperature. To the mixture 
was added homophthal imide (6.0 g) little by little, and then 
heated under reflux for 35 min. The reaction solution was 
cooled, dissolved in chloroform (300 ml) and methanol (50 ml) , 
and evaporated. The resulting crystals were collected by 




Br 
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filtration, washed with 2-propanol, dried at 50 C for 1 hr, to 



give the title compound as pale brown crystals (6.1 g, yield; 



1, 3 -Dibromoisoquinoline (2.70 g) , N- ethylpiperazine 
(1.16 g) and potassium carbonate (3.50 g) were reacted in DMF 
(30 ml) at 80 °C for 5 hr . The reaction solution was evaporated, 
and then partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by NH silica 
gel column chromatography (ethyl acetate/n -hexane system) , to 
give the title compound (2.21 g) as a pale yellow oil. 
"H-NMR (400MHz, CDC1 3 ) ; 5(ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 
2 . 54 (q, J = 7 . 2Hz , 2H) , 2 . 6 6 - 2 . 7 3 (m , 4H ) , 3 . 5 2 - 3 . 5 8 (m , 4H) , 
7.40(s,lH), 7 . 45 (dt, J=8 . 0 , 2 . 0Hz , 1H) , 7 . 58 (dt , J=8 . 0 , 2 . 0Hz , 1H) , 
7 . 62 (dd, J=8 . 0 , 2 . 0Hz , 1H) , 7 . 9 8 ( dd , J= 8 . 0 , 2 . 0Hz , 1H ) . 
(28-3) 1 - U -F.thyl pi ppra7i n -1-yT)-3-r4-(3 - f 1 noro -4 - 
frirmyl ) phenyl 1 i soqu i no] ine 



57%) . 



(ZR-2) 3-Bromo-l - f 4 - ethyl pi pera zi 



1 -yl ) i snqui no! i ne 
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2 -Fluoro-4 - tributylstannylbenzaldehyde (2.20 g) 
produced by heating 4 - bromo - 2 - f luorobenzaldehyde (5.0 g) and 
hexabutyldi tin (14.3 g) in xylene (50 ml) in the presence of 
tetrakistriphenylphosphine (0.38 g) was reacted with 3- 
bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (1.20 g) 
obtained in (28-2) in the presence of 

tetrakistriphenylphosphine (0.3 g) in xylene in nitrogen 
atmosphere for 4 hr . After cooling, the reaction solution was 
extracted with a 2N aqueous solution of hydrochloric acid, 
basified with a 5N aqueous solution of sodium hydroxide, and 
then reverse - extracted with ethyl acetate. The resulting 
organic layer was washed with water and brine, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
to give 0.92 g of the title compound. 

(28 -4) 1 - (4 - Ethyl p i perazin - 1 - yl) - 3- T4 - (4 - hyd roxymet.hyl - 3 - 
flnornlphenyl ] i snqn i nol inp hydrochl nri dp 
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Sodium borohydride (0.10 g) was added to a solution of 
1 - (4 - ethylpiperazin- 1-yl) - 3 - [4 - (3 - f luoro-4 - 

formyl) phenyl] isoquinoline (0.25 g) in methanol (20 ml) at 0 C. 
After stirring the reaction solution for 30 min, it was 
concentrated. To the resulting residue was added water, which 
was then extracted with methylene chloride, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) , 
to give the free compound of the title compound as a pale yellow 
oil. The oil was converted into a hydrochloride in a 
conventional manner, to give 0.15 g of the title compound as 
a yellow powder. 
Hydrochloride : 
m.p.; 228°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 3 4 ( t , J = 7 . 2Hz , 3H ) , 3.19- 
3.28(m,2H), 3 . 3 5 (br - q , 2H ) , 3 . 4 9 - 3 . 6 7 (m , 4H ) , 4 . 01 (br - d, 2H) , 
4.62(s,2H), 7 . 57 -7 . 67 (m, 1H) , 7 . 7 6 ( br - 1 , 1H ) , 7 . 94 - 8 . 0 1 (m , 2H ) , 
8.05 (dd,J=8. 0,1. 6Hz, 1H) , 8 . 13 ( d , J= 8 . 4Hz , 1H) , 8.16(s,lH). 
MS ( FAB ) m/z 366(M+H)\ 
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Kvampl p 2.9 Synt-Tipsis of 1 - ( 4 - ethyl pi psra z i n - 1 - yl ) - 3 - f 3 - 
f lnoro-4 - ( 1 -hy droxypropyl ) phenyl! i aoqninolinfi hyrirochl nrirlP 

F 



Ethyl 2 - f luoro- 4 - tributyls tannylcinnamate (1.918 g) and 
3 -bromo- 1 - (4 - e thylpiperaz in - 1 -yl) isoquinoline (1.090 g) were 
reacted in the presence of tetrakis triphenylphosphine (0.153 
g) in xylene (20 ml) in nitrogen atmosphere for 2 hr. After 
cooling, the reaction solution was filtered. The resulting 
filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with a 5N aqueous solution of sodium hydroxide, and then 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, dried and concentrated. The 
resulting 1- (4 - e thylpiperazin - 1 - yl ) -3- [3-fluoro-4- (2- 
e thoxycarbonyl ethen - 1 -yl) phenyl] isoquinoline (1.222 g) was 
dissolved in tetrahydrof uran (10 ml) , which was then added 
dropwise into a suspension of lithium aluminium hydride (0.211 
g) . The reaction solution was heated under reflux for 8 hr, 
and then cooled. Then, water, an aqueous solution of sodium 




N' 



OH 
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hydroxide and water were added thereto in this order, and then 
stirred at room temperature for 1 hr. The resulting 
precipitates were filtered off, followed by washing with ethyl 
acetate. The filtrate was concentrated, and the resulting 
residue was purified by silica gel column chromatography 
(methylene chloride/me thanol system), to give 0.226 g of 1- 
(4-ethylpiperazin-l-yl) -3- [3-fluoro-4- (1- 
hydroxypropyl) phenyl] isoquinoline as a pale yellow oil. 
Free compound: 

a H-NMR (4 0 0MHz, CDC1 3 ) ; 5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.90- 

1.97(m,2H), 2.56 (g, J=7.2Hz,2H) , 2 . 7 6 (br - t , 4H) , 

2 .80 (t, J=7 .4Hz, 2H) , 3 . 5 9 (br - t , 4H) , 3 . 7 2 ( t , J = 7 . 4Hz , 2H) , 

7 . 16 -7 . 19 (m, 1H) , 7 . 47 (br - t , 1H) , 7 . 6 0 (br - t , 1H) , 7.66(s,lH), 

7 . 79 (d, J=8 . 4Hz , 1H) , 7 . 8 5 - 7 . 8 9 (m, 2H ) , 8 . 0 8 ( d , J= 8 . 0Hz , 1H) . 

The free compound was converted into a hydrochloride in 
a conventional manner, to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 126-127°C (decomp.) 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 5(ppm) 1 . 32 ( t , J=7 . 2Hz , 3H) , 1.71- 
1.78(m,2H), 2 . 70 (br- 1, 2H) , 3 . 2 1 - 3 . 2 8 (m , 2H ) , 3 . 3 1 - 3 . 4 0 (m , 2H ) , 
3 .46 (t, J=6 . 4Hz , 2H) , 3 . 4 8 (br - t , 2H} , 3 . 6 4 (br - d , 2H) , 4.02(br- 
d, 2H) , 7 .42 (dd, J=8 . 2 , 8 . 2Hz , 1H) , 7 . 6 3 (br - t , 1H ) , 7 . 76 (br - t, 1H) , 
7.93-8.00(m,3H) , 8.12-8.14(m,2H) . 
MS (FAB) m/z 394 (M+H) * . 

Kxamplp 30 Synthpsis nf 3 - [ 3 - rh 1 or o - 4 - ( 3 - 
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hyd-roxypropyl ) phenyl ] - 1 - ( 4 - ethyl pi pprazin - 1 -y l ) i soqi i 1 nol ine 
hyHrnrhl nri de 




In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 - bromo - 3 - chloro - 4 - 
ethylpropionitebenzene (1.92 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin-1 -yl) isoquinoline (1.3 g) . Under ice-cooling, 
tetrahydrof uran (20 ml) and lithium aluminium hydride (120 mg) 
were added to the oil, which was then reacted at room temperature 
for 1 hr. Thereafter, water (0.1 ml), a 5N aqueous solution 
of sodium hydroxide (0.1 ml) and water (0.3 ml) were added 
sequentially to the resulting reaction mixture, and the mixture 
was stirred at room temperature for 1 hr. The resulting residue 
was filtered, washed with ethyl acetate, and then purified by 
silica gel column chromatography, to give an oil. The oil was 
converted into a hydrochloride in a conventional manner, give 
the hydrochloride of the title compound as yellow crystals (900 
mg, yield; 71%) . 
Hydrochloride : 
m.p.; 123-124°C 

142 



98046PCT 



1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 33 (t , J = 7 . 2Hz , 3H) , 1.72- 
1.82(m,2H), 2.79(t, J=7.6Hz,2H) , 3 . 2 0 - 3 . 2 8 (m, 2H) , 3.32- 
3.40(m,2H), 3 .48 (t, J=6 . 4Hz , 4H) , 3 . 65 (d, J- 11 . 6Hz , 2H) , 
4 . 00 (d, J-13 .2Hz, 2H) , 7 . 47 (d, J=8 . OHz , 1H) , 7 . 6 3 ( t , J= 8 . OHz , 1H ) , 
7.76(t,J=8.0Hz,lH), 7.99(d,J=8. OHz , 1H) , 

8 . 11 (dd, J=8 . 0, 1 . 6Hz, 1H) , 8 .13 (d,J=8 .OHz, 1H) , 8.16(s,lH), 
8 .22 (d, J=l . 6Hz, 1H) . 
MS (FAB) m/z 410(M+H)\ 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 67 ( t , J=7 . 2Hz , 3H) , 1.90- 

1.97(m,2H), 2 . 55 (q, J=7 . 2Hz, 2H) , 2.76(br,4H), 

2 . 88 (t, J = 7 . 6Hz, 2H) , 3.58(br,4H), 3 . 72 ( t , J = 6 . 4Hz , 2H) , 

7 .32 (d, J=8 . OHz, 1H) , 7 . 47 ( t , J=8 . 4Hz , 1H) , 7 . 5 9 ( t , J= 8 . 4Hz , 1H ) , 

7.65(s,lH), 7 . 78 (d, J=8 . 4Hz , 1H) , 7 . 9 6 ( dd, J= 8 . 0 , 2 . OHz , 1H) , 

8 . 07 (d, J=8 . 4Hz , 1H) , 8 . 16 (d, J=2 . OHz , 1H) . 

F.xampl e ^ 1 Synthps -is of 3 - [ 3 - r:a rhnyami cl& - 4 - ( 3 - 

hydroxy-propyl ) phenyl ] - 1 - (4 - ethyl pi ppra^in-1 -yl ) i soqu inoline 




In the same manners as in Examples 161-2 and then 20, an 
yellow oil was obtained from 1 - bromo - 3 - carboxamide - 4 - ( 3 - 

143 



98046PCT 



acetoxypropyl) benzene (1.04 g) and 3-bromo- 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (409 mg) . Methanol (10 ml) 
and a IN aqueous solution of sodium hydroxide solution (1 ml) 
were added to the oil , which was then reacted at room temperature 
overnight. The reaction solution was partitioned between 
ethyl acetate and water, and the resulting organic layer was 
washed with brine, dried and evaporated. Then, it was 
recrystallized from methanol/diethyl ether, to give the title 
compound as white crystals (125 mg, yield; 30%) . 
Free compound: 
m.p.; 213-218°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 0 8 ( t , J = 7 . 2Hz , 3H ) , 

1 . 76 ( tt, J=8 . 0, 7 . 6Hz, 2H) , 2 . 45 (q, J=7 . 2Hz , 2H) , 2.68(br,4H), 

2 . 80 ( t, J=8 . 0Hz , 2H) , 3.44(br,4H), 3 . 39 - 3 . 44 (m, 2H) , 

4 . 54 (t, J=5 . 2Hz , 1H) , 7 . 3 7 ( d , J= 8 . 0Hz , 1H) , 7.45(s,lH), 

7 . 57 (t, J=8 .4HZ, 1H) , 7 . 7 0 ( t , J= 8 . 4Hz , 1H ) , 7.90(s,lH), 

7 . 94 (d, J=8 . 4Hz , 1H) , 7.99{s,lH), 8 . 0 6 ( d , J= 8 . 4Hz , 1H) , 

8.13(s,lH) , 8.14(dd,J=8.0,2. 0Hz, 1H) . 

MS ( FAB ) m/z 419 (M+H)*. 

Ex a mple 3 2 Synthesis of 3 - [ 3 - cyano - 4 - ( 3 - 

hyriroxypropyl ) phenyl 1 - 1 - (4 - ethyl pi pera z in - 1 - yl ) i s oq u i noline 
hydrochloride 
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In the same manners as in Examples 161-2 and then 20, a 
yellow oil was obtained from 5 - bromo - 3 - carboxamide - 4 - ( 3 - 
acetoxypropyl) benzene (1.15 g) and 3 -bromo - 1 - (4 - 
ethylpiperazin - 1 -yl ) isoquinoline (442 mg) . THF (5 ml), carbon 
tetrachloride (5 ml) and triphenylphosphine (588 mg) were added 
to the oil, and then it was reacted at 60 C for 4 hr . The reaction 
solution was partitioned between ethyl acetate and water, and 
the resulting product was extracted with 2N hydrochloric acid. 
The resulting aqueous layer was basified with 2N sodium 
hydroxide, and then reverse - extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried and 
evaporated. To the resulting residue were added methanol (10 
ml) and a IN aqueous solution of sodium hydroxide (1 ml), and 
the mixture was reacted at 50 C for 30 min. The reaction 
solution was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with brine, dried and 
evaporated. Thereafter, it was purified by NH-silica gel 
column chromatography (ethyl ace tate/hexane system), to give 
a yellow oil (191 mg, yield; 45%) . The oil was converted into 
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a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as white crystals. 
Hydrochloride : 

J H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 3 5 ( t , J = 7 . 2Hz , 3H) , 1.78- 
1 . 85 (m, 2H) , 2 . 89 ( t, J = 8 . 0Hz , 2H) , 3 . 2 0 - 3 . 2 5 (m, 2H) , 3.33- 
3.40<m,2H), 3 . 4 9 ( t , J=6 . 4Hz , 2H) , 3 . 55 - 3 . 65 (m, 4H> , 
4 . 02 (d, J=13 . 6Hz, 2H) , 7 . 61 (d, J= 8 . 4Hz . 1H) , 7 . 6 5 { t , J= 8 . 4Hz , 1H) , 
7.78(t, J=8.4Hz,lH) , 7 . 99 (d, J=8 . 4Hz , 1H) , 8 . 14 (d, J=8 . 4Hz , 1H) , 
8.22(s,lH), 8.45(dd, J=8 . 4 , 2 . 0Hz , 1H) , 8 . 54 (d, J=2 . 0Hz , 1H) . 
MS (FAB) m/z 401 (M+H)*. 
Free compound: 

"H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 2 0 ( t , J= 7 . 2Hz , 3H) , 1.96- 

2.05(m,2H), 2 . 59 (q, J=7 . 2Hz , 2H) , 2.79(br,4H), 

3 . 01 (t, J=7 . 2Hz, 2H) , 3.61(br,4H), 3 . 75 ( t , J=6 . 4Hz , 2H) , 

7 .44 (d, J=8 . 0Hz, 1H) , 7.51 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7.62 (ddd, J=8 . 4, 8 . 0, 1 . 2Hz, 1H) , 7 . 68 (s, 1H) , 7.81(d,J=8. 0Hz, 1H) , 

8.08(d,J=8.4Hz,lH) , 8.29(dd,J=8.0,1.6Hz,lH) , 

8.43 (d, J=l . 6Hz , 1H) . 

Example 3 3 Synthpsis of 1 - f4-fthylpippra?iTi-1 -y"M - 3- ["4 - ( 3 - 
hydroxypropyl ) - 3 -msthoxyphenyl 1 i snqn innl inp hydror h 1 nr i rip 
(33-1 ) 1 - (4-Et-.hy1pipera?in-1 -yl ) - 3- U- ( 3 - a rp roxypropyl ) - 3- 
me thoxyphpny 1 ] i soqn i nnl inp 
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2 - (3 - Acetoxypropyl ) -5 - tributylstannylanisole (0.92 g) 
and 3 -bromo- 1 - ( (4 - ethylpiperazin- 1 -yl ) isoquinoline {0.37 g) 
were reacted in the presence of tetrakistriphenylphosphine (0.3 
g) in xylene in nitrogen atmosphere for 4 hr . After cooling, 
the reaction solution was filtered and extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride /methanol system) , to give 0 . 2 8 g of the title compound . 
(33 -7) 1 - U-TCt-hylpipprasin-l -yl) - 3- U- ( 3 - hydrnyyprnpyl ) -3- 
methoxyphenyl] i. soqu inol ine hydrochloride 




1- ( 4 - E thy lpiperaz in - 1 - yl ) -3- [4- ( 3 - ace toxypropyl ) -3- 
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methoxyphenyl] isoquinoline was dissolved in methanol (10 ml) , 
a 2N aqueous solution of sodium hydroxide (2 ml) was added 
thereto, ahd then the mixture was reacted at 50 C for 2 hr . The 
reaction solution was concentrated and extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , which was then converted into a 
hydrochloride in a conventional manner to give 0.18 g of the 
title compound as a yellow powder. 
Hydrochloride : 
m.p. ; 123-124^ 

'H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 1 . 3 2 ( t , J = 7 . 2Hz , 3H ) , 1.66- 
1.76(m,2H), 2 . 59-2 . 68 (m, 2H) , 3 . 2 0 - 3 . 29 (m, 2H) , 3 . 3 6 (br - q , 2H ) , 
3 . 41 -3 . 55 (m, 4H) , 3 . 64 (br - d , 2H) , 3.93(s,3H), 4 . 02 (br - d , 2H) , 
7 . 26 (d, J=8 . 4Hz, 1H) , 7 . 61 (br-t, 1H) , 7 . 7 6 (br - t , 1H) , 7.70- 
7.78(m,2H), 7 . 99 (d, J = 8 . 4Hz , 1H) , 8 . 09 - 8 . 14 (m, 2H) . 
MS (FAB) m/z 406(M+H)\ 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 1.84- 
1.92(m,2H), 2 . 54 (q, J=7 . 2Hz, 3H) , 2 . 73 -2 . 81 (m, 6H) f 3.58(m,4H), 
3 . 63 ( t , J = 7 . 6Hz, 3H) , 3.96{s,3H), 7 . 2 3 ( d , J= 6 . 4Hz , 1H ) , 
7 . 45 (t, J = 7 . 6Hz, 1H) , 7 . 5 7 ( t , J= 7 . 6 H z , 1H ) , 7 . 6 5 (br - d , 1H ) , 
7.68(s,lH), 7 . 77 -7 . 82 (m, 2H) , 8 . 07 { d , J= 8 . 0Hz , 1H) . 

Example 34 Syn t hesis o f 3 - [ 3 - ( 3 - hy^rnxyprnpyl ) - A - 

methoxyphenyl ] -1 - (4-ethyTpiperazin-l -yl ) i soqu innl ins 
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In the same manners as in Examples 161-2, and then 20, 
an oil was obtained from 1 - bromo - 3 - ( 3 - ace toxypropyl ) - 4 - 
me thoxybenzene (2.57 g) and 3 - bromo - 1 - ( 4 - e thylpiperaz in - 1 - 
yl ) isoquinoline (1.7 g) . Methanol (10 ml) and a IN aqueous 
solution of sodium hydroxide (2ml) were added to the resulting 
oil, which was then heated under reflux for 3 hr . After cooling 
the reaction mixture, it was partitioned between ethyl acetate 
and water. The resulting organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography, to give an oil. Then, the 
oil was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals (1.2 g, yield; 74%). 
Hydrochloride : 
m.p.; 157-160°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 3 3 ( t , J=7 . 2Hz , 3H ) , 1.72- 
1.79(m,2H), 2 . 67 ( t, J = 7 . 2Hz , 2H) , 3 . 18 - 3 . 26 (m, 2H) , 3.32- 
3 . 39 (m, 2H) , 3 . 47 ( t , J= 6 . 4Hz , 2H) , 3 . 5 3 ( t , J= 12 . 8Hz , 2H) , 
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3.64 (d, J=11.2Hz,2H) , 3.86(s,3H), 3 . 99 (d , J= 13 . 2Hz , 2H) , 

7 . 08 <d, J=8.4Hz, 1H) , 7 . 57 ( t , J= 8 . 0Hz , 1H) , 7 . 7 2 ( t , J= 8 . OHz , 1H ) , 

7.95(d, J=8.0Hz,lH) , 7 . 96 (d, J=2 . 4Hz , 1H) , 7.99(s,lH), 

8.04(dd, J= 8.4,2. 4Hz,lH) , 8.09 (d, J= 8 . OHz , 1H) . 

MS (FAB) m/z 4 0 6 (M+H) * . 

Free compound: 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; (5 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

1 . 93 (tt, J = 7 .2, 6 .4Hz, 2H) , 2 . 56 (q, J=7 . 2Hz , 2H) , 2.77(br,4H), 

2 . 82 (t , J=7 . 2Hz, 2H) , 3.58(br,4H), 3 . 6 6 ( t , J= 6 . 4Hz , 2H ) , 

3.90(s,3H), 6.96 (d,J=8. 4Hz, 1H) , 7 . 43 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) 

7 . 57 (ddd, J=8 .4, 8 .0, 1 .2Hz, 1H), 7.62(s,lH), 7 . 77 (d, J=8 . OHz, 1H) 

7.96 (d, J=2 .4Hz, 1H) , 8 . 0 3 {dd, J=8 . 4 , 2 . 4Hz , 1H) , 

8 . 06 (d, J=8 .4Hz, 1H) . 

Example 3 5 Synthesis of 3 - [3 - (4 -hydrnxybnf yl ) - A - 
methoxyphenyll - 1 - (4 -ethylpiperazin - 1 -yT ) i sngninnl inp 
hydrochloride 




In the same manners as in Examples 161-2, and then 20, 
an oil was obtained from 1 - bromo - 3 - (4 - acetoxybutyl ) - 4 - 
methoxybenzene (1.54 g) and 3 -bromo - 1 -( 4 - ethylpiperazin - 1 - 
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yl) isoquinoline (913 mg) . Methanol (10 ml) and a IN aqueous 
solution of sodium hydroxide (2 ml) were added to the oil, and 
then reacted at at room temperature for 2 nr. Then, the reaction 
solution was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography, to give an oil (805 mg, yield; 90%). The 
oil was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 12 8-13 2°C 

1 H-NMR(400MHz, DMS0-d 5 ) ; <5 j(ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 1.42- 
1.52(m,2H), 1. 56-1. 64 (m,2H) , 2 . 63 ( t , J=7 . 2Hz , 2H) , 3.16- 
3.24(m,2H), 3 . 28 -3 . 38 (m, 2H) , 3 . 4 1 ( t , J= 6 . 4Hz , 2H) , 
3.52 (t, J=8. 0Hz, 2H) , 3 . 62 (d, J=ll . 2Hz , 1H) , 3.83(s,3H), 
3 . 97 (d, J=14 . 0Hz, 1H) , 7 . 0 6 { d , J= 8 . 8Hz , 1H) , 7 . 7 5 ( t , J= 8 . 0Hz , 1H) , 
7 .70 (t, J=8. 0Hz, 1H) , 7 . 94 (d, J=8 . 0Hz, 1H) , 7 . 94 (d, J=2 . 4Hz , 1H) , 
7.97(s,lH), 8 . 02 (dd, J=8 . 8, 2 . 4Hz, 1H) , 8 . 07 ( d , J= 8 . 0Hz , 1H) . 
MS (FAB) m/z 4 2 0 (M+H) * . 
Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; 5(ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 1.67- 
1.74 (m, 4H) / 2.56 (q,J=7 .2Hz, 2H) , 2 . 72 - 2 . 77 (m, 2H) , 2.76(br,4H), 
3.58{br,4H), 3 . 6 8 - 3 . 7 1 (m, 2H ) , 3.87(s,3H), 6 . 93 (d, J = 8 . 4Hz , 1H) , 
7.42 (ddd, J=8 . 4,8.0,1.2Hz,lH), 7.56 (ddd, J=8 . 4 , 8 . 0 , 1 . 2 Hz , 1H ) , 
7.61(s,lH), 7 . 76 (d, J=8 . 0Hz , 1H) , 7 . 9 3 ( d , J= 2 . 0Hz , 1H ) , 

151 



98046PCT 



8.00(dd, J=8.4,2.0Hz,lH) , 8 . 05 ( d, J= 8 . 4Hz , 1H) . 

Example 36 Synthesis of 1 - ( 4 - ethy 1 pi pera 7. i n - 1 - y"M - 3 - f 4 - ( 7 
hydroxyef.hoxy) phenyl ] i soquinoline di hydrochlori de 



1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
hydroxyphenyl) isoquinoline (1.0 g) obtained in Example 7 was 
dissolved in tetrahydrof uran (30 ml) , followed by the addition 
of 60% sodium hydride (0 . 14 g) . After the evolution of hydrogen 
ceased, 2 - ( t-butyl) dimethylsilyloxyethyl bromide (1.0 g) was 
added thereto, and the mixture was heated under reflux for 8 
hr . The reaction solution was cooled to room temperature, and 
then it was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
evaporated. To the resulting residue was added a 2N aqueous 
solution of hydrochloric acid, which was then stirred at 50°C 
for 3 0 min . The reaction solution was washed with ethyl acetate . 
The resulting aqueous layer was basified by adding 2N sodium 
hydroxide thereto, and extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by silica gel 
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column chromatography (methylene chloride/methanol system) , 
to give the free compound of the title compound as a white powder . 
Then, the powder was converted into a hydrochloride in a 
conventional manner, to give 0.71 g of the title compound as 
a pale yellow powder. 
Hydrochloride : 

'H-NMR (400MHz, DMSO-d s ) ; <5(ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.18- 

3.28(m,2H), 3 . 4 0 (q, J = 7 . 2Hz , 2H) , 3 . 50 (br- 1, 2H) , 3 . 6 2 (br - d , 2H ) , 

3 . 97 (br-d, 2H) , 6 . 90 (d, J=8 . 8Hz , 2H) , 7 . 5 5 ( t , J= 8 . 0Hz , 1H) , 

7 . 71 (t, J=8 . 0Hz, 1H) , 7.93(s,2H), 7 . 91 - 7 . 96 (m, 1H) , 

8 . 04 (d, J=8 . 8Hz, 2H) , 8 . 0 8 ( d , J= 8 . 8Hz , 2H) , 1 0 . 92 (br - s , 1H) . 

Free compound: 

m.p.; 127-129°C 

MS (FAB) m/z 3 7 8 (M+H) * . 

Kxampl p 37 Rynthpsis of 3 - [ 3 , 4 - d i ( 2 - hyd rnxyp t.hoxy ) phenyl ] - 
1 , (4 - fft.hyl pi psrazin- 1 -y3 ) i soqn innl ins hydrochloride 



3 - [3,4 -Di (2 -benzyloxyethoxy) phenyl] - 1 - (4 - 
ethylpiperazin - 1 - yl ) isoquinol ine (2.23 g) was obtained from 
3- [3 , 4 -di (2 -benzyloxyethoxy) phenyl] - 1 - chloroisoquinol ine 
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(1.97 g) obtained by the same treatment as in Example 20, 
potassium carbonate (2.5 g) and N- ethylpiperazine (5ml). The 
resulting compound was converted into a hydrochloride, methanol 
(100 ml) and a palladium/carbon catalyst (50 mg) were added 
thereto, and then the mixture was reacted in hydrogen atmosphere 
at room temperature overnight. Subsequently, the reaction 
solution was filtered through Celite and evaporated. The 
resulting residue was basif ied by adding a IN aqueous solution 
of sodium hydroxide thereto, and then it was extracted with 
ethyl acetate. The resulting organic layer was washed with 
brine, dried and evaporated. Then, the resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give a yellow oil (686 mg, yield; 
44%) . The oil was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as white crystals. 
Hydrochloride : 
m.p . ; 130 - 132°C 

'H-NMR (400MHz , DMSO- d 6 ) ; <5{ppm) 1 . 3 3 ( t , J= 7 . 2 Hz , 3H) , 3.20- 

3.28(m,2H), 3 . 32 - 3 . 4 0 (m, 2H) , 3 . 51 ( t , J= 12 . 8Hz , 2H) , 

3 . 63 (d, J = ll .2Hz, 2H) , 3 . 74 - 3 . 7 8 (m, 4H) , 4 . 0 0 ( d , J= 1 3 . 2Hz , 2H ) , 

4 . 07 (t, J=5 .2Hz, 2H) , 4 . 1 4 ( t , J= 5 . 2Hz , 2H ) , 7 . 1 1 ( d , J= 8 . 4Hz , 1H ) , 

7 .58 (dt, J=8 . 0, 1 . 2Hz, 1H) , 7 . 7 3 ( d t , J= 8 . 0 , 1 . 2Hz , 1H ) , 

7.7 6 (dd, J=8 .4, 2 .4Hz, 1H) , 7 . 81 ( d ,- J = 2 . 4Hz , 1H) , 

7 . 96 (d, J=8 . 0Hz, 1H) , 8.04(s,lH), 8 . 0 9 ( d , J= 8 . 0Hz , 1H) . 

MS ( FAB ) m/z 438(M+H)\ 
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Free compound: 

'H-NMR (400MHz, CDClj) ; <5 (ppm) 1 . 19 ( t , J = 7 . 2Hz , 3H) , 

2.57(q, J=7.2Hz,2H) , 2.78(br,4H), 3.58(br,4H), 3.97- 

4.01(m,4H), 4.18-4 .20 (m f 2H) , 4 . 26 - 4 . 27 (m, 2H) , 

7 . 06 (d, J=8 . 4Hz, 1H) , 7.47 (ddd, J=8 .4 , 8 . 0 , 1 . 2Hz, 1H) , 

7 .59 (ddd, J=8.4, 8.0, 1.2Hz, 1H) , 7 .63 (s, 1H) , 

7.7 8(dd,J=8.4,2.0Hz,lH) , 7 . 7 9 ( d , J= 8 . 0Hz , 1H) , 

7 . 91 (d, J=2 . 0Hz, 1H) , 8 . 08 (d, J=8 . 4Hz, 1H) . 

Exa mple 3 8 Synthesis of 3 - [ 3 , 5 - di ( 2 - hydroxyethoxy) phenyl ] 
1 - ( 4 - ethyl piperagin-1 -yl ) i snqn innl i Tie hydrnrhl p-H de 



From 3-[3,5-di(2 - benzyloxye thoxy ) phenyl] - 1 - 
chloroisoquinol ine (1.24 g) obtained by the same treatment as 
in Example 20, potassium carbonate (1.6 g) and N- 
ethylpiperazine (5 ml), 3 - ( 3 , 3 - dibenzyloxye thoxyphenyl ) - 1 - 
(4 - ethylpiperaz in - 1 - yl ) i soquinoline (1.70 g) was obtained. 
The resulting compound was then converted into a hydrochloride, 
followed by the treatment with a palladium/carbon catalyst (50 
mg) added, in the same manner as in Example 18, to give the free 




OH 
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compound of the title compound (510 mg, yield; 42%) . The 
resulting free compound was then converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 232 -234°C 

'H-NMR (400MHz, DMSO-d 6 ) ; (5 (ppm) 1 . 3 3 ( t , J=7 . 2Hz , 3H ) , 3.20- 
3.28(m,2H), 3 . 32 - 3 . 4 0 (m, 2H) , 3 . 46 - 3 . 52 <m, 2H) , 

3 . 6 5 (d, J- 11 . 6Hz, 2H) , 3 . 7 6 ( t , J= 5 . 2Hz , 4H ) , 3 . 99 (d, J=13 . 2Hz , 2H) , 
4 . 09 (t, J=5 . 2Hz, 4H) , 6 . 57 ( t , J=2 . 0Hz , 1H) , 7.37(s,lH), 
7.38(s,lH), 7 . 62 ( t, J=8 . 0Hz , 1H) , 7 . 7 6 ( t , J= 8 . 0Hz , 1H) , 
7 . 99 (d, J=8 . 0Hz, 1H) , 8 . 13 ( d , J= 8 . 0Hz , 1H ) , 8.15(s,lH). 
MS (FAB) m/z 438 (M+H)*. 
Free compound : 

*H -NMR (400MHz , CDCl 3 ) ; 6 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 
2 .57 (q, J=7 .2Hz, 2H) , 2.78(br,4H), 3.58{br,4H), 

4 . 01 (t, J = 4 . 8Hz, 4H) , 4 . 1 8 ( t , J= 4 . 8Hz , 4H ) , 6 . 54 ( t , J = 2 . 0Hz , 1H) , 
7.40 (d, J=2 . 0Hz, 2H) , 7.48 (ddd, J=8 .4, 8.0,1. 2Hz , 1H) , 
7 . 60 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz , 1H) , 7.67(s,lH), 7 . 7 9 (d, J=8 . 0Hz , 1H) , 
8.09(d, J=8.4Hz,lH) . 

Example 39 Synthesis of 3 - f 3 - rh 1 ot-o - 4 - ( 7 - 

hydroxy ethoxy) phenyl ] - 1 - (4 - ethyl pi per a 7 i n - 1 -yl ) i soqu i nol inp 
hydrochl ori dp 
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In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 - bromo - 3 - chloro - 4 - ( 2 - 
benzyloxyethoxy) benzene (2.52 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (1.3 g) . Methanol (30 ml) 
and palladium/carbon catalyst (200 mg) were added to the oil, 
which was then reacted in hydrogen atmosphere at room 
temperature overnight. Thereafter, the reaction solution was 
filtered through Celite, and then evaporated. The resulting 
residue was basif ied by adding a IN aqueous solution of sodium 
hydroxide thereto, which was then partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) , to give an oil (1.26 g, yield; 99 %) . The oil 
was then converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 138-140°C 

157 



98046PCT 



1 K-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 33 ( t, J = 7 . 2Hz , 3H) , 3.20- 

3.26(m,2H), 3 . 3 0 - 3 . 38 (m, 2H) , 3 . 53 { t , J= 13 . 6Hz , 2H) , 

3.64 (d, J = ll . 6Hz, 2H) ,3.79 (t, J = 4 . 8Hz, 2H) , 3 . 99 (d, J-13 . 6Hz, 2H) , 

4 . 17 (t, J = 4 . 8Hz, 2H) , 7 . 3 0 (d, J=8 . 8Hz , 1H) , 7 . 6 0 { t , J = 8 . 0Hz , 1H ) , 

7 . 74 { t, J = 8 . OHz, 1H) , 7 . 97 ( d , J= 8 . OHz , 1H) , 8.09(s,lH), 

8 . 11 (d, J = 8 . OHz , 1H) , 8 . 14 (dd, J=8 . 4, 2 .4Hz, 1H) , 

8 .25 (d, J=2 .4Hz, 1H) . 

MS (FAB) m/z 412 (M+H) \ 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5(ppm) 1 . 2 0 ( t , J= 7 . 2Hz , 3H) , 
2 .59 (q, J=7 . 2Hz, 2H) , 2.79(br,4H), 3.61(br,4H), 

4 . 03 ( t, J = 4 . 4Hz , 2H) , 4 . 2 2 ( t , J=4 . 4Hz , 2H) , 7 . 04 ( d , J= 8 . 8Hz , 1H) , 
7.46 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz, 1H) , 7.59 (ddd, J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 
7.61(S,1H), 7 . 77 (d, J = 8 . OHz , 1H) , 8 . 0 3 { dd , J= 8 . 4 , 2 . 4Hz , 1H ) , 
8 . 0 6 (d, J=8 .4Hz, 1H) , 8 . 19 (d, J=2 . 4Hz , 1H) . 
Kxamplp 40 Synthesis of 3 - [3 -methyl - 4 - { 2 - 

hyd-rnxypt-hoyy) phpnyl 1 - 1 - ( 4 - sthyl pi psra 7. i n - 1 - yl 1 i snqn i nnl i tip 
hyd-rnt-hl nri dp 



In the same manners as in Examples 161-2 and then 20, an 
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oil was obtained from 1 -bromo - 3 -methyl - 4 - { 2 - 
benzyloxyethoxy) benzene (1.48 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (495 mg) . Methanol (30 ml) 
and palladium/carbon catalyst (100 mg) were added thereto, and 
the resulting mixture was reacted in hydrogen atmosphere at room 
temperature overnight. Thereafter, the reaction solution was 
filtered through Celite, and then evaporated. The resulting 
residue was basif ied by adding a IN aqueous solution of sodium 
hydroxide thereto, and then partitioned between ethyl acetate 
and water. The resulting organic phase was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography (hexane/ethyl acetate system) , 
to give an oil (200 mg, yield; 44%) . The oil was then converted 
into a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 133-136°C 

1 H-NMR(40 0MHz,DMSO-d 6 ) ; 5 (ppm) 1 .33 (t, J = 7 . 2Hz , 3H) , 2 . 28 (s, 3H) , 

3.18-3.28 (m,2H) , 3 . 3 0 - 3 . 4 0 (m, 2H) , 3 . 5 0 ( t , J= 12 . 0Hz , 2H) , 

3 . 64 (d, J=10 . 8Hz ,2H), 3.77<t,J=4.8Hz,2H), 3 . 99 (d, J=14 . 0Hz, 2H) , 

4 . 07 (t, J=5 . 2Hz, 2H) , 7 . 06 (d, J=8 . 8Hz , 1H) , 7 . 57 { t , J= 8 . 0Hz , 1H) , 

7 . 72 (t , J=8 . 0Hz , 1H) , 7 . 95 (d, J=8 . 0Hz , 1H) , 7 . 99 - 8 . 03 (m, 3H) , 

8 . 09 (d, J=8 . 0Hz, 1H) . 

MS (FAB) m/z 392 (M+H) * . 

Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 1 . 20 (t, J-7 .2Hz , 3H) , 2.35(s,3H), 
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2.58(br,2H), 2.78(br,4H), 3.61(br,4H), 4 . 02 ( t , J = 4 . 4Hz , 2H) , 
4.17 (t,J«4. 4Hz, 2H) , 6 . 9 3 ( d , J= 8 . 4Hz , 1H ) , 7 . 3 3 ( t , J= 8 . 4Hz , 1H) , 
7.57 (t, J = 8.4Hz,lH) , 7.62(s,lH), 7 . 77 (d, J=8 . 4Hz , 1H) , 
7.96(br,lH), 7 . 99 ( dd, J» 8 . 4 , 2 . 0Hz , 1H) , 8 . 0 6 ( d , J = 8 . 4Hz , 1H) . 
Example 41 Synthesis of 3 - [ 3 - i snprnpy 1 - 4 - ( 7 - 

hvdroxvethoxy) phenyl 1-1- ( 4 - ethyl pi ppra v. i n - 1 -yl ) i soqninol inp 
hydrnrhl nri rls 




In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo - 3 - isopropyl - 4 - (2 - 
benzyloxyethoxy) benzene (3.45 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin- 1 -yl) isoquinoline (1.0 g) . Methanol (80 ml) 
and palladium/carbon catalyst (300 mg) were added thereto, 
which was then reacted in hydrogen atmosphere at room 
temperature overnight. After the reaction solution was 
filtered through Celite, it was evaporate. The resulting 
residue was basif ied by adding a IN aqueous solution of sodium 
hydroxide thereto, which was then partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
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purified by silica gel column chromatography (hexane/ethyl 

acetate system) , to give an oil (650 mg, yield; 40%) . The oil 

was converted into a hydrochloride in a conventional manner, 

to give the hydrochloride of the title compound as yellow 

crystals . 

Hydrochloride : 

m.p.; 24 8-250°C (decomp.) 

1 H-NMR(400MHz,DMSO-d s ) ; 5 (ppm) 1.26(s,3H), 1.28{s,3H). 
1.34 (t,J=7 .2Hz, 3H) , 3 . 2 6 - 3 . 2 8 <m, 2H ) , 3 . 3 0 - 3 . 3 9 (m, 3H) , 
3 . 60 (t, J=8 . 8Hz, 2H) , 3 . 64 (d, J=ll . 2Hz , 2H) , 3 . 7 8 ( t , J = 4 . 8Hz , 1H) , 
3.99(d, J=13.2Hz,2H) , 4 . 0 8 ( t , J = 4 . 8Hz , 1H ) , 4 . 2 6 - 4 . 2 8 (m, 1H) , 
4 .40-4 .42 (m, 1H) , 7 . 0 8 ( t , J= 8 . 0Hz , 1H ) , 7 . 57 ( t , J= 8 . 0Hz , 1H ) , 
7 . 73 (t, J=8 . 0Hz, 1H) , 7 . 98 (d, J=8 . 0Hz , 1H) , 7 . 99 - 8 . 06 (m, 2H) , 
8.00(s,lH), 8.10(d, J=8.0Hz,lH) . 
MS (FAB) m/z 420 (M+H)*. 
Free compound: 

1 H. - NMR ( 4 0 0MHz , CDC1 3 ) ; 5 (ppm) 1 . 18 { t , J=7 . 2Hz , 3H) , 

1.28(d, J=7.2Hz,6H) , 2 . 56 (q, J=7 . 2Hz , 2H) , 2.77(br,4H), 3.37- 

3.44(m,lH), 3.59(br,4H), 4 . 02 ( t , J=4 . 4Hz , 2H) , 

4.16 (t, J=4 .4Hz, 2H) , 6.94 (d, J=8.4Hz, 1H) , 

7.43 (ddd, J=8 .4, 8 . 0, 1.2Hz, 1H) , 7.57 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 
7.62(s,lH), 7 . 78 (d, J=8 . 0Hz , 1H) , 7 . 9 7 ( dd , J= 8 . 4 , 2 . 4Hz , 1H ) , 
8. 06 (d, J=8.4Hz, 1H) , 8 . 07 (d, J = 2 . 4Hz , 1H) . 

Exampl e 42 Synthesis of 1 - (4-pthylpipprazin-l -yl ) - T - [4 - (2 - 

methnxypthnyy] phenyl ] isnqninnl inp rii h ydroch 1 nririp 
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1- (4-Ethylpiperazin-l-yl) -3- (4- 
hydroxyphenyl ) isoquinoline (0.42 0 g) obtained in Example 7 was 
dissolved in N, N- dimethylf ormamide (5 ml), followed by the 
addition of 60% sodium hydride (0.06 g) . After the evolution 
of hydrogen was ceased, 2 -methoxyethyl bromide (178 Ml) was 
added thereto, and the mixture was stirred 50 C for 3.5 hr . 
After the reaction solution was cooled to room temperature, it 
was partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried and evaporated . The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
1- (4 - ethylpiperazin- 1 -yl ) -3- [4- (2- 

methoxyethoxy) phenyl] isoquinoline as a white powder. The 
compound was converted into a hydrochloride in a conventional 
manner, to give 0.457 g of the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 184.5-185°C (decomp.) 

'H-NMR (400MHz, DMSO-d 3 ) ; (5(ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.21- 
3.27(m,2H), 3 .31-3 . 39 <2H,m) , 3.33(s,3H), 3 . 4 9 (br - t , 2H) , 
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3 . 63 (br-d, 2H) , 3 . 69 - 3 . 71 (m, 2H) , 3 . 99 (br- d, 2H) , 4.16- 

4.18 (m,2H) , 7 . 0 8 (d, J=8 . 8Hz, 2H) , 7 . 5 6 (br - t , 1H) , 7 . 72 (br - t , 1H) , 

7 .96 (d, J=8 . 0Hz, 1H) , 8.00(s,lH), 8 . 10 (d, J=8 . 4Hz , 1H) , 

8 .15 (d, J=7 . 0Hz, 2H) , 10 .74 (br-s, 1H) . 

MS (FAB) m/z 392 (M+H)*. 

Kvampl p 43 Synthpsis of 3 - \ 3 . 4 - di ( 2 - me thoxyethoxy ) phenyl 1 - 
■] - (4-pt-hy1pippra7:-in-1 -yl ) i Roquinnl ins hydrochloride 



In the same manner as in Example 20, the free compound 
of the title compound was obtained (1.45 mg, yield; 95%) from 
3 - [3 , 4 - di (methoxyethoxy) phenyl] - 1 - chloroisoquinol ine (1.28 
g) , potassium carbonate (913 mg) and ethylpiperazine (30 ml) . 
The compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p . ; 143 - 144°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3.26(m,2H), 3 . 3 0 - 3 . 4 0 (m, 2H) , 3.34(s,3H), 3.36(s,3H), 3.54- 
3.63(m,4H), 3 . 69 - 3 . 71 (m, 4H) , 3 . 9 9 ( d , J= 1 3 . 6Hz , 2H ) , 4.16- 




N. 
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4.18(m,2H), 4 . 23 -4 . 25 (m, 2H) , 7 . 11 (d, J=8 . 4Hz , 1H) , 

7 . 58 (dt, J=8 . 0, 1 . 2Hz, 1H) , 7 . 7 3 ( td , J= 8 . 0 , 1 .2Hz, 1H) , 

7.7 8 (dd,J=8.4, 2.0Hz, 1H) , 7 . 80 (d, J=2 . 0Hz , 1H) , 

7 . 96 (d, J=8 . OHz, 1H) , 8.04(s,lH), 8 . 1 0 (d , J= 8 . OHz , 1H ) . 

MS (FAB) m/z 466 (M+H)*. 

Free compound: 

a H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5(ppm) 1 . 17 { t , J=7 . 2Hz , 3H) , 

2 . 55 (q, J=7 . 2Hz, 2H) , 2.75{br,4H), 3.47(s,3H), 3.55(s,3H), 

3.57(br,4H), 3 . 7 9 - 3 . 84 (m, 4H) , 4 . 21 - 4 . 24 (m, 2H) , 4.28- 

4.30(m,2H), 7 . 01 (d, J=8 . 4Hz , 1H) , 7 . 4 3 (dt , J= 8 . 0 , 1 . 2Hz , 1H) , 

7 . 56 (dt, J=8 . 0, 1 . 2Hz, 1H) , 7 . 61 (s, 1H) , 7 . 7 2 ( dd, J= 8 . 4 , 2 . OHz, 1H) , 

7.76 (d,J=8.0Hz,lH) , 7 . 85 (d, J=2 . OHz , 1H) , 8 . 0 6 ( d , J= 8 . OHz , 1H) . 

Example 44 Synthesis of 3 - [4 - ( 2 - 

hydrnxyethoxy^methylphenyll -1- U-fjthy1pippra7TTi-1 - 
ylliRnqinnolinp hydrochloride 



In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo - 4 - (2 - 

benzyloxyethoxy) me thylbenzene (1.72 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin- 1 -yl) isoquinoline (854 mg) . Methanol (20 ml) 




.OH 



164 



98046PCT 



and palladium/carbon catalyst (20 mg) were added thereto, which 
was then reacted in hydrogen atmosphere at room temperature 
overnight. Thereafter, the reaction solution was filtered 
through Celite, and then evaporated . The resulting residue was 
basified by adding a IN aqueous solution of sodium hydroxide, 
which was then extracted with ethyl acetate. The resulting 
organic layer was washed with brine, dried and evaporated . Then, 
the resulting residue was purified by silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give a yellow 
oil (567 mg, yield; 73%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 129-131°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 3.20- 

3.28(m,2H), 3 . 33 - 3 . 39 (m, 2H) , 3 . 55 - 3 . 64 (m, 8H) , 

4 . 00 (d, J-13 . 6Hz, 2H) , 4.57(s,2H), 7 . 4 8 ( d , J= 8 . 4Hz , 2H ) , 

7 . 61 (t, J=8 . 0Hz, 1H) , 7 . 75 ( t, J=8 . 0Hz , 1H) , 7 . 9 9 ( d , J= 8 . 0Hz , 1H ) , 

8.10(s,lH), 8.12 (d, J=8.0Hz,lH) , 8 . 1 9 { d , J= 8 . 4Hz , 2H) . 

MS (FAB) m/z 392 (M+H)*. 

Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 8 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2 . 56 (q, J=7 . 2Hz , 2H) , 2.77(br,4H), 3.60(br,4H), 

3 . 64 (t, J=4 . 8Hz, 2H) , 3 . 7 9 ( t , J=4 . 4Hz , 2H) , 4.63(s,2H), 

7 . 44 (d, J=8 . 4Hz , 2H) , 7 . 4 7 ( dt , J= 8 . 4 , 1 . 2H z , 1H ) , 

7.59 (dt,J=8. 4,1.2Hz, 1H) , 7.69(s,lH), 7 . 7 9 ( d , J= 8 . 4Hz , 1H ) , 
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8.0 8 (d, J= 8.4Hz, 1H) , 8.16 (d , J= 8 . 4Hz , 2H) . 

Example 45 Synthesis of 1 - (4 - ethyl pi pera z i n - 1 - yl ) - 3 - f 4 - ( 2 
f 1 unrofithoxy) phenyl 1 i soqui nol i ne di hydrochl ori r?P> 



1- (4-Ethylpiperazin-l-yl) -3- (4- 
hydroxyphenyl ) isoquinoline (0.514 g) obtained in Example 7 was 
dissolved in N, N - dimethyl f ormamide (5 ml) , followed by the 
addition of 60% sodium hydride (0.075 g) . After the evolution 
of hydrogen was ceased, 2 - fluoroethyl bromide (230 Ml) was added 
thereto, and then heated under reflux for 8 hr . After the 
reaction solution was cooled to room temperature, it was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water , dried and evaporated . The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
0.582 g of 1 - (4 - ethylpiperazin - 1-yl ) - 3 - [4 - (2 - 
fluoroethoxy) phenyl] isoquinoline as a white powder. The 
compound was converted into a hydrochloride in a conventional 
manner, to give the title compound as a yellow powder. 
Hydrochloride : 
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m.p. ; 223-224 C (decomp.) 

'H-NMR (400MHz, DMSO-d s ) ; 6 (ppm) 1 . 3 3 ( t , J=7 . 4Hz , 3H) , 3.21- 
3.27(m,2H), 3.31-3.39{m,2H) , 3 . 50 (br- t, 2H) , 3 . 63 (br- d, 2H) , 
3 . 99 (br-d, 2H) , 4 . 41 (dt , J=4 . 0 , 3 0 . 0Hz, 2H) , 

4. 79(dt,J=4. 0,48.0Hz, 2H) , 7 . 11 (d, J=8 . 8Hz , 2H) , 7 . 5 8 (br - t , 1H) , 
7 .73 (br-t, 1H) , 7 . 96 (d, J=8 . 0Hz, 1H) , 8.02(s,lH), 
8 . 10 (d, J=8 . 4Hz, 1H) , 8 . 1 6 ( d , J= 8 . 8Hz , 2H ) , 10 . 77 (br - s , 1H) . 
MS (FAB) m/z 380(M+H)\ 

Examp l e 4 6 Synthesi s of 3 - (3 . 4 -methylenedi oxyphfmyl ) - 1 - (4 - 
ethylpi pera zi n - 1 -yl ) i soqu i nol i.ne hydrochl ori de 




The free compound of the title compound was obtained (425 
mg, yield; 94%) from 3 - (3 , 4 -methylenedioxyphenyl) - 1 - 
chloroisoquinoline (356 mg) and ethy lpiperaz ine (10 ml) in the 
same manner as in Example 2. The resulting compound was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals. 
Hydrochloride: 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 33 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3.26(m,2H), 3 . 3 0 - 3 . 3 8 (m, 2H) , 3 . 5 2 ( t , J = 1 2 . 0Hz , 2H ) , 
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3.62{d, J=11.2Hz,2H) , 3 . 99 < d, J=13 . 2Hz , 2H) , 6.10(s,2H), 

7 . 06 (d, J=8 . OHz, 1H) , 7 . 58 (t, J = 8 . OHz, 1H) , 7 . 7 3 ( t , J=8 . OHz , 1H) , 

7.75 (d, J=2 . OHz, 1H) , 7 . 7 7 { dd , J= 8 . 0 , 2 . OHz , 1H) , 

7 . 95 (d, J=8 . OHz, 1H) , 8.01(s,lH), 8 . 09 (d, J=8 . OHz , 1H) . 

MS (FAB) m/z 362 (M+H)*. 

m.p. ; 223-227°C 

Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; 5 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2 .55 (q, J=7 .2Hz, 2H) , 2.75(br,4H), 3.58(br,4H), 6.02(s,2H), 

6.91(d,J=8.4Hz,2H), 7.44 (ddd, J=8.4,8.0,1.2Hz,lH), 

7.57 (ddd, J=8.4,8.0,1.2Hz,lH) , 7.58(s,lH) , 

7 . 69 (dd, J=8 . 4 , 1 . 6Hz, 1H) , 7.71(br,lH), 7 . 76 (d, J=8 . OHz , 1H) , 
8 . 06 (d, J=8 .4Hz, 1H) . 

Kxampl e 47 Synthpsi s nf 1 - ( 1 -ethyl pippra7in-4-yl ) - 3 - (4 - 

apptnnyl oxyp henyl ) i snqn i nol i ne 



The title compound was obtained (346 mg , yield; 80%) as 
a yellow oil from 1 - ( 1 -ethylpiperazin- 4 -yl ) - 3 - (4 - 
hydroxyphenyl ) isoquinoline (319 mg) and 1 - bromo - 2 - propanone 
(100 mg) , in the same manner as in Example 49. 



O 




N. 
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'H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 1 . 18 (3H, t , J = 7 . 2Hz) , 2.31(3H,s), 
2.56(2H,q, J=7.2Hz) , 2 . 7 6 ( 4H , t , J=4 . 4Hz ) , 3 . 58 (4H, t , J=4 . 4Hz) , 
4.59(2H,s), 6.98{2H,d, J=8.8Hz) , 7 . 45 ( 1H , ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 
7 . 57 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7.61(lH,s) , 7 . 7 6 { 1H , d , J= 8Hz ) , 
8 . 0 6 <1H, d, J=8Hz) , 8 . 13 (2H, d, J=8 . 8Hz) . 
ESI -Mass ; 390 (MH*) . 

Example 48 Synthesis of 3 - T4 - ( 3 - ami nnprnpnxy > phenyl 1 - 1 - f 4 - 
ethyl pippra7in-1 -yl ) i snq n innl i ns hydroch 1 nr i rie 




Hydrazine monohydrate (0.16 ml) and ethanol (5 ml) were 
added to 3- [4- (3 -phthalimidepropyloxy) phenyl] -1- (4- 
ethylpiperazin- 1-yl ) isoquinoline (182 mg) , and the resulting 
mixture was heated under reflux for 4 hr. Thereafter, the 
reaction solution was partitioned between chloroform and water. 
The resulting organic layer was washed with brine, dried and 
evaporated. The residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give the free 
compound of the title compound as a yellow oil (482 mg, yield; 
48%) . The free compound was converted into a hydrochloride in 
a conventional manner, to give the hydrochloride of the title 
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compound as yellow crystals. 

Hydrochloride: 

m.p.; 173-176°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; (5 (ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 2.04- 

2.12(m,2H), 2 . 94-3 . 00 (m, 2H) , 3 . 18 - 3 . 2 6 (m, 2H) , 3.32- 

3.38(m,2H), 3 . 5 2 - 3 . 6 3 (m , 4H ) , 3 . 97 ( d, J= 1 2 . 8Hz , 2H) , 

4.16 (t, J=6.4Hz,2H) , 7 . 09 (d , J= 8 . 8Hz , 2H) , 7 . 5 8 ( t , J= 8 . 0Hz , 1H ) 

7.73 (t, J=8.0Hz, 1H) , 7 . 96 (d, J=8 . 0Hz, 1H) , 8.01(s,lH), 

8 . 10 {d, J=8 . 0Hz , 1H) , 8.13(br,2H), 8 . 17 ( d, J= 8 . 8Hz , 2H) . 

MS { FAB ) m/z 391(M+H)\ 

Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 2.04{s,2H) 

2 . 12-2 . 18 (m, 2H) , 2 . 55 (q, J=7 . 2Hz , 2H) , 2.76(br,4H), 

3.42{t, J=6.4Hz,2H) , 3.58(br,4H) , 4 . 12 ( t , J= 6 . 0Hz , 2H ) , 

7 . 00 (d, J=8 . 8Hz , 2H) , 7 . 43 ( t , J- 8 . 0Hz . 1H) . 7 . 5 6 ( t , J= 8 . 0Hz , 1H ) 

7.61(s,lH), 7 . 76 (d, J=8 . 0Hz , 1H) , 8 . 0 6 ( d , J= 8 . 0Hz , 1H) , 

8 . 10 (d, J=8 . 8Hz , 2H) . 

E xampl e 49 Synthesis of 1 - M - et hyl pi pera v. i n - 4 - yl ) - 3 - [ 4 - ( 2 - 
dimethyl ami noethoxy) phenyl ] i soqni nol i ne 




N. 
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1- (1 -Ethylpiperazin- 4 -yl) -3- (4- 
hydroxyphenyl ) isoquinoline (500 mg) was dissolved in N,N- 
dimethylf ormamide (10 ml), followed by the addition of 60% 
sodium hydride (144 mg) under ice-cooling, and the resulting 
mixture was stirred at room temperature for 45 min. After the 
reaction solution was ice-cooled again, 2 - dimethylaminomethyl 
chloride hydrochloride (259 mg) was added thereto, and the 
mixture was stirred at room temperature for overnight. The 
reaction mixture was thereafter partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgSOj and evaporated. The residue was 
purified by (NH) silica gel column chromatography (methylene 
chloride/methanol system) , and the resulting product was 
converted into a hydrochloride in a conventional manner and 
recrys tallized from hydrous ethanol/ether , to give the 
hydrochloride of the title compound as yellow crystals (595 mg, 
yield; 80%) . 
Hydrochloride : 
m.p.; 153-158°C 

1 H-NMR(400MHz, CDC1 3 ) ; <5 (ppm) 1 . 32 ( 3H, t , J-7 . 2Hz) , 2.83(3H,s), 
2.84(3H,s), 3 . 19 (2H, q, J=7 . 2Hz) , 3 . 21 ( 1H, q, J=7 . 2Hz ) , 
3 . 30 (1H, t, J=13 . 6Hz) , 3 . 3 3 ( 1H , t , J= 1 3 . 6Hz ) , 3 . 5 1 ( 1H , t , J= 5 . 2Hz ) , 
3 . 48 -3 . 51 (lH,m) , 3 . 59 ( 2H , d , J= 13 . 6Hz ) , 3 . 9 5 ( 2 H , d , J= 13 . 6Hz ) , 

4 . 4 3 (2H, t , J=5 . 2Hz) , 7.13(2H,d,J=8. 8Hz) , 

7 . 5 6 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7 . 71 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 
7 . 94 <1H, d, J=8Hz) , 8 . 08 (1H, d, J=8Hz) , 8 . 17 ( 2H , d , J= 8 . 8Hz ) , 
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10.70 (lH,br-s) , 11.32 (lH.br-s) . 
ESI -Mass ; 405 <MH + ) . 

Example 5Q SynthpRT s of 3 - [4 - fVarpfami depropoxy) phenyl ] - 1 
(A-Pt-hylpippra?in-1 - yl ) i Rnqninol ine hydrochloride 



H 




Acetic anhydride (0.06 ml), pyridine (0.07 ml) and THF 
(4 ml) were added to 3 - [4 - (3 - aminopropoxy) phenyl] - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (182 mg), and the mixture was 
stirred at room temperature overnight. The reaction mixture 
was thereafter partitioned between ethyl acetate and water. 
The resulting organic phase was washed with brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl aceta te/hexane system) , to give 
a yellow oil (8 mg, yield; 4%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 2.00(s,3H), 
2 . 58 (q, J=7 . 2Hz , 2H) , 2.78(br,4H), 3 . 49 {q, J=6 . 0Hz , 2H) , 
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3.60(br,4H), 3 . 7 3 - 3 . 7 6 (m, 1H) , 4 . 12 ( t , J= 6 . OHz , 2H) , 

6 . 9 0 (d, J=8 . 8Hz, 2H) , 7 . 4 3 { dt , J= 8 . 0 , 1.2Hz, 1H) , 

7 . 57 (dt, J=8 . 0, 1 . 2Hz , 1H) , 7.62(s.lH), 7.77 ( d , J= 8 . OHz , 1H) , 

8 . 06 (d, J=8 . OHz , 1H) , 8 . 12 {d, J = 8 . 8Hz , 2H) . 

MS (FAB) m/z 433 (M+H) \ 

Ryamplp F> 1 Synthesis of 3 - ( 4 - cyanomethoxyphenyl ) - 1 - ( 4 - 
pthylpippra7in-1 -yl ) i soquinnl ine hydrochl oridp 




To a solution of 1 - ( 4 - ethylpiperaz in - 1 - yl ) - 3 - (4 - 
hydroxyphenyl ) isoquinoline (0.30 g) obtained in Example 7 in 
tetrahydrof uran (15 ml) was added 60% sodium hydride (36 mg) 
at room temperature . After the evolution of hydrogen was ceased, 
bromoacetoni trile (0.11 g) was added thereto, and the resulting 
mixture was reacted at room temperature for 12 hr . Ethyl 
acetate and an aqueous solution of ammonium chloride were added 
to the reaction solution. The resulting organic layer was then 
separated, washed with water, dried and concentrated. To the 
resulting residue, ethanol and a 2N aqueous solution of 
hydrochloric acid were added, reacted at 50°C for 30 min, 
followed by evaporation. The resulting residue was 
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partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water and brine, and dried. The 
solvent was removed, and the resulting residue was purified by 
NH- silica gel column chromatography (ethyl ace tate/hexane 
system) , to give the free compound of the title compound as a 
pale yellow oil. The free compound was converted into a 
hydrochloride in a conventional manner, to give 0.17 g of the 
title compound as a yellow powder. 
Hydrochloride : 
m.p.; 123-125°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; (5(ppm) 1 - 34 ( t , J=7 . 2Hz , 3H) , 3.19- 
3.41(m,4H), 3 . 48 -3 . 65 (m, 4H) , 4 . 0 0 (br - d , 2H) , 5.27(s,2H), 
7.22 (d, J=8.8Hz,2H) , 7 . 6 0 (br - t , 1H) , 7 . 7 4 (br - t , 1H) , 
7.97 (d, J=8.0Hz, 1H) , 8.06{s,lH), 8 . 11 ( d , J= 8 . 0Hz , 1H) , 
8.22 (d, J=8.8Hz, 2H) , 11 . 11 (m, 1H) . 
MS (ESI) m/z 373 (M+H) *. 

Ryampls 5 2 Synthpsis of 3 - [4 - ( 7 - cyanoe thoxy ) phenyl 1 - 1 - ( 4 - 
pMiylpi ppra 7in-1 -y l ) i snqn innl ine hydrochloride 




.cx 



N. 




To a solution of 1 - ( 4 - e thylpiperaz in - 1 - yl ) - 3 - ( 4 - 
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hydroxyphenyl) isoquinoline (0.30 g) obtaiend in Example 7 in 
acrylonitrile (10 ml) was added hydroxylated N- 
benzyltrimethylammonium (0.5 g) , and the resulting mixture was 
reacted. The reaction solution was evaporated, and the 
resulting residue was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water and 
brine, and dried. The solvent was remove, and the resulting 
residue was purified by NH - silica gel column chromatography 
(ethyl acetate/hexane system) , to give the free compound of the 
title compound as a pale yellow oil. The free compound was 
converted into a hydrochloride in a conventional manner, to give 
the title compound as a yellow powder (0.24 g) . 
Hydrochloride : 

*H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 8 (ppm) 1.37 (t,J = 7.2Hz,3H) , 

2 . 98 (t, J = 5 .2Hz, 2H) , 3 . 25 - 3 . 55 (m, 6H) , 3 . 7 0 (br - d , 2H) , 

4 . 04 (br-d, 2H) , 4 . 17 (t , J=5 . 2Hz , 2H) , 6 . 85 (d, J=8 . 0Hz , 2H) , 

7.36(s,lH), 7.55(d, J=8.0Hz,2H) , 7 . 6 3 (br - 1 , 1H ) , 7 . 68 (br - d, 1H) , 

7 .75 (br- t, 1H) , 7 . 97 (d, J=8 . 0Hz, 2H) . 

MS(ESI) m/z 387(M+H)\ 

F.Ysmpl p 5 3 .gynthps-jg of ^ - T A - ( 1 - cyanonronoyv) nhenvl 1 - 1 - ( 4 - 
pt-hylpippra7in-1 -yl ) i .qnqi] i not i ne h vcirochl nridfi 
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To a solution of 1 - (4 - ethylpiperazin - 1 -yl) - 3 - (4 - 
hydroxyphenyl ) isoquinoline (0.30 g) obtained in Example 7 in 
tetrahydrof uran (15 ml) was added 60% sodium hydride (36 mg) 
at room temperature . After the evolution of hydrogen was ceased, 
bromopropioni trile (0.14 g) was added thereto, and the 
resulting mixture was reacted at room temperature for 12 hr. 
Ethyl acetate and an aqueous solution of ammonium chloride were 
added to the reaction solution, and the resulting organic layer 
was then separated, washed with water, dried and concentrated. 
To the resulting residue were added ethanol and a 2N aqueous 
solution of hydrochloric acid, and the resulting mixture was 
reacted at 50 C for 30 min, followed by the evaporation. The 
resulting residue was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water and 
brine, and dried. The solvent was removed, and the resulting 
residue was purified by NH- silica gel column chromatography 
(ethyl acetate/hexane system) , to give the title compound as 
a pale yellow oil. The oil was converted into a hydrochloride 
in a conventional manner, to give 0.12 g of the title compound 
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as a yellow powder. 
Hydrochloride : 
m.p.; 144-146°C 

1 H-NMR(4 0 0MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 2.02- 

2.11 (m, 2H) , 2 .70 (t, J = 7 . 2Hz , 2H) , 3 . 18 - 3 . 27 (m, 2H) , 

3 . 34 (q, J=7 . 2Hz, 2H) , 3 . 5 0 - 3 . 6 5 (m , 4H) , 3 . 98 (br- d, 2H) , 

4 . 12 ( t, J=6 . 0Hz , 2H) , 7 . 09 (d, J=8 . 8Hz , 2H) , 7 . 58 (br-t, 1H) , 

7 .73 (br-t, 1H) , 7 . 96 (d, J=8 . 0Hz, 1H) , 8.01(s,lH), 

8 . 10 (d, J=8 . 0Hz, 1H) , 8 . 16 (d, J=8 . 8Hz , 2H) , 11.22{m,lH). 

MS(ESI) m/z 401(M+H) + . 

Rxampl e 5A Synthesis of 3 - f 4 - (3 -methyl thi opropoxy) phenyl ] 

1 - (4 - ethyl pipsrazin-l - yl ) i soqni nol ins hydronhl nri de 



THF (6 ml) , DMF (6 ml) and sodium thiomethoxide (270 mg) 
were added to 3 - [4 - (3 - methanesul f onate propoxy) phenyl ]- 1 - 
(4 - ethylpiperaz in - 1 -yl ) isoquinoline , and then reacted at 8 0 °C 
for 10 hr . The reaction solution was partitioned between ethyl 
acetate and water, and the organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography, to give an oil (258 mg, yield; 
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81%) . The oil was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as a yellow amorphous. 
Hydrochloride (amorphous) : 

1 H-NMR(400MHz,DMSO-d 6 ) ; 8 (ppm) 1 . 3 3 ( t , J= 7 . 2Hz , 3H) , 1.88- 
2.05(m,2H), 2.09(s,3H), 2 . 6 5 ( t , J = 7 . 2Hz , 2H) , 3 . 2 0 - 3 . 2 8 (m , 2H ) , 
3 . 30-3 . 40 (m, 2H) , 3 . 46 - 3 . 53 (m, 2H) , 3 . 63 (d, J = ll . 2Hz , 2H) , 
3.99(d, J=13.6Hz,2H) , 4 . 13 ( t, J=6 . 4Hz , 2H) , 7 . 07 (d, J=8 . 8Hz , 2H) , 
7 . 57 (t, J=8 . 4 , Hz, 1H) , 7 . 7 2 ( t , J= 8 . 4Hz , 1H) , 7 . 9 6 (d , J = 8 . 4Hz , 1H ) , 
8.00(s,lH), 8 . 09 (d, J=8 .4Hz , 1H) , 8 . 14 { d , J= 8 . 8Hz , 2H) . 
MS (FAB) m/z 422(M+H) + 
Free compound: 

'H-NMR {4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 2.08- 
2.13(m,2H), 2.14(s,3H) , 2 . 55 (q, J=7 . 2Hz , 2H) , 
2 .72 (t, J=7 .2Hz, 2H) , 2.77(br,4H), 3.58<br,4H), 
4 . 13 (t, J=6 . 0Hz, 2H) , 6.99(d,J=8.8Hz,2H), 

7.43 (ddd, J=8 .4, 8 . 0, 1.2Hz, 1H) , 7.56 (ddd, J=8 . 4,8.0,1. 2Hz , 1H) , 

7.61(s,lH), 7 .76 (d, J=8 . 0Hz, 1H) , 8 . 0 5 ( d , J= 8 . 4Hz , 1H ) , 

8 . 11 (d, J=8 . 8Hz , 2H) . 

Exampl e 53. Synthesis of 3 - [4 - ( 3 - 

Methyl su 1 f onpropoxy) phenyl ] - 1 - (4 - ethyl piper a 7. i n - 1 - 
yl) isoquinol ine h y dro chl oride 
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.S0 2 Me 



In the same manners as in Examples 161-2 and then 20, the 
free compound of the title compound was obtained (47 mg, yield; 
31%) from 1 -bromo-4 - (3 -methylsulf onpropoxy) benzene (855 mg) 
and 3-bromo-l- (4 - ethylpiperazin- 1 -yl) isoquinoline (107 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 113-115°C 

'H-NMR (400MHz , DMSO-d 6 ) ; (5(ppm) 1 . 3 3 ( t , J=7 . 2Hz , 3H) , 2.15- 
2.22(m,2H), 3.04(s,3H), 3 . 2 0 - 3 . 2 8 (m , 2H ) , 3 . 2 9 - 3 . 3 8 (m , 4H ) , 
3.49(t,J=12.4Hz,2H) , 3.63(d,J=12.0Hz,2H) , 

3 . 99 (d, J=13 . 6Hz, 2H) , 4 . 17 ( t , J= 6 . 4Hz , 2H) , 7 . 0 8 ( d , J= 8 . 8Hz , 2H) , 
7 . 58 (t, J=8 . 0, Hz, 1H) , 7 . 7 3 ( t , J= 8 . OH z , 1H ) , 7 . 9 5 ( d , J= 8 . 0Hz , 1H ) , 
8.01(s,lH), 8 . 10 (d, J=8 . 0Hz , 1H) , 8 . 1 6 ( d , J= 8 . 8Hz , 2H) . 
MS (FAB) m/z 4 54 (M+H) * . 
Free compound: 

J H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 11 ( t , J=7 . 2Hz , 3H) , 2.25- 
2 . 35 (m, 2H) , 2 . 5 0 ( q , J= 7 . 2 H z , 2H ) , 2.70(br,4H), 2.89(s,3H), 
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3 . 19-3 .23 (m, 2H) , 3.52(br,4H), 4 . 10 ( t, J=6 . OHz , 2H) , 

6 . 9 0 (d, J=8 . 8Hz , 2H) , 7.36 (ddd, J=8.4,8.0,1.2Hz,lH), 

7 .50 (ddd, J=8.4, 8.0, 1.2Hz, 1H) , 7.54(s,lH), 7 . 69 (d, J=8 . OHz , 1H) , 

7 . 98 (d, J=8 .4Hz, 1H) , 8 . 04 (d, J=8 . 8Hz, 2H) . 

Example 56 Synthesi n of 3 - {4 - [2 - ( 1 - 

i mi rla^nnyl ) e thoxyl phenyl) - ~1 - ( 4 - e. thylpi pera z i n - 1 - 

yl } isnqinnol ins hydrochloride 



3- [4- ( 2 -Methanesulf onate ethoxy) phenyl ] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline (768 mg) was dissolved in DMF 
(10 ml) , to which were then added 60% sodium hydride (221 mg) 
and imidazole (575 mg) , and the resulting mixture was reacted 
at 60 C overnight. The reaction solution was partitioned 
between ethyl acetate and water, and the resulting organic layer 
was washed with brine, dried and evaporated. Then, the 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give a yellow 
oil (576 mg, yield; 80%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
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1 H-NMR(400MHz,DMSO-d 6 ) ; (5 (ppm) 1 . 34 { t , J = 7 . 2Hz , 3H) , 3.18- 
3.26(m,2H), 3 . 3 0 - 3 . 40 <m, 2H) , 3 . 53 - 3 . 62 (m, 2H) , 

3 . 94 (d, J=13 .2Hz, 2H) , 4 . 4 8 ( d , J= 5 . 2Hz , 2H) , 4 . 67 (d, J=5 . 2Hz , 1H) , 
7 . 09 (d, J=8 . 8Hz, 2H) , 7 . 58 ( t , J=8 . 0Hz , 1H) , 7.72(s,lH), 
7 . 73 (t , J=8 . OHz , 1H) , 7.89(s,lH), 7 . 9 6 ( d , J= 8 . OHz , 1H ) , 
8.01(s,lH), 8 . 10 (d, J=8 . OHz, 1H) , 8 . 1 6 (d , J= 8 . 8Hz , 2H ) , 
9 .30 (S,1H) . 

MS (FAB) m/z 428(M+H) + . 
m.p.; 160-162°C 
Free compound: 

1 H-NMR (400MHz , CDC1 3 ) ; (5 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2 . 55 (q, J=7 . 2Hz , 2H) , 2.77(br,4H), 3.58(br,4H), 4.27- 

4.30(m,2H) , 4 . 3 6 - 4 . 3 8 (m , 2H) , 4 . 28 - 4 . 30 (m, 2H) , 

6 . 96 (d, J=8 . 8Hz , 2H) , 7 . 07 - 7 . 0 9 (m, 2H) , 7 . 4 4 ( dt , J= 8 . 0 , 1 . 2Hz , 1H) , 
7 .57 (dt,J-8 . 0, 1.2Hz, 1H) , 7.6l(s,lH), 7 . 62 (br , 1H) , 
7 . 77 (d, J=8 . OHz, 1H) , 8 . 0 6 ( d , J= 8 . OHz , 1H) , 8 . 11 (d, J=8 . 8Hz , 2H) . 
Example 57 Synthesis of 3 - (4 - T3 W4 -pyridyl) propoxy] phenyl } - 
1 - (4 - ethylpipera^in - 1 - yl ) i soqn inol i np hy^rnrhl nri f^p 




• 2HC1 



N. 
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The free compound of the title compound was obtained (333 
mg, yield; 7 6%) from 3 - ( 4 - hydroxyphenyl ) - 1 - ( 4 - 
ethylpiperazin- 1 -yl) isoquinoline (322 mg) and 2- (3- 
methanesulf onate propyl ) pyridine (417 mg) , in the same manner 
as in Example 51. The free compound was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 129-131°C 

'H-NMR (4 0 0MHz, DMSO-d s ) ; <5 (ppm) 1 . 3 4 ( t , J = 7 . 2Hz , 3H) , 2.16- 

2.24(m,2H), 3 . 10 ( t , J = 7 . 2Hz , 2H) , 3 . 2 0 - 3 . 2 6 (m , 2H) , 3.30- 

3.39(m,2H), 3 . 4 6 - 3 . 5 6 (m, 2H) , 3 . 62 (d , J=ll . 2Hz , 2H) , 

3 . 97 (d, J=13 . 2Hz, 2H) . 4 . 1 1 ( t , J= 6 . 0Hz , 2H ) , 7 . 04 (d , J=8 . 8Hz , 2H) , 

7 . 58 (t, J=8 . 0Hz, 1H) , 7 . 7 3 ( t , J= 8 . 0Hz , 1H) , 7 . 96 ( d , J= 8 . 0Hz , 1H) , 

8.00(s,lH), 8 . 02 (d, J=6 . 8Hz, 2H) , 8 . 10 (d, J = 8 . 0Hz , 1H) , 

8 . 15 (d, J=8 . 8Hz ,2H), 8.85(d,J=6. 8Hz , 2H) . 

MS (FAB) m/z 4 5 3 (M+H) * . 

Free compound: 

1 H - NMR (4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 2.11- 

2.18(m,2H), 2 .56 (q, J=7 .2Hz, 2H) , 2.76(br,4H), 

2 . 85 (t, J=7 . 6Hz, 2H) , 3.58(br,4H), 4 . 03 ( t , J- 6 . 0Hz , 2H) , 

6 . 98 (d, J=8 . 4Hz , 2H) , 7 . 16 (d, J=4 . 8Hz , 2H) , 7 . 4 3 ( t , J= 8 . 0Hz , 1H ) , 

7 . 57 ( t, J=8 . 0Hz , 1H) , 7.62(s,lH), 7 . 7 6 (d , J- 8 . 0Hz , 1H) , 

8 . 06 (d, J=8 . 0Hz , 1H) , 8 . 11 (d, J=8 . 4Hz , 2H) , 8 . 5 1 ( d , J=4 . 8Hz , 1H ) . 

F.x am ple 5 8 Synthesis of 3. - {4 - [?, - ( 2 -methyl pyri di n - 5 - 

yl ) fithoxy] phpnyl \ - 1 - (4 - pfhyl pi per a v. i n - 1 - yl ) isoqui nol ine 
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hyflrocbl ori rie 




DMF (10 ml) , potassium carbonate (897 mg) and 2- 
methyl - 5 - (2 -methanesulf onate ethyl ) pyridine (558 mg) were 
added to 3 - { 4 -hydroxyphenyl ) - 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline (432 mg) , and the resulting mixture was reacted 
at 100°C for 3 hr. The reaction solution was thereafter 
partitioned between ethyl acetate and water, and the resulting 
organic layer was washed with brine, dried and evaporated . The 
resulting residue was purified by silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give a yellow 
oil (268 mg, yield; 46%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 136-138°C 

'H-NMR (4 00MHz, DMSO-d s ) ; <5 (ppm) 1.34(t,J = 7.2Hz,3H), 2 . 81 (s, 3H) , 
3 . 18 - 3 . 26 (m, 2H) , 3 . 3 0 - 3 . 3 8 (m, 2 H ) , 3 . 5 3 - 3 . 6 2 (m , 4H ) , 
3 . 95 (t, J=13 . 2Hz, 4H) , 4.52 (t,J=6.4Hz,2H) , 7 . 09 < d , J= 8 . 8Hz , 2H) , 
7 . 58 (t , J=8 . 0Hz, 1H) , 7 . 7 3 ( t , J= 8 . 0Hz , 1H ) , 7 . 8 1 ( d , J= 8 . 0Hz , 1H ) , 
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7 .90 (d, J=8.0Hz, 1H) , 7.96(d, J=8.0Hz,lH) , 8.01(s,lH), 

8 . 10 (d, J=8 . OHz, 1H) , 8.15 (d, J=8.8Hz,2H) , 8 . 44 ( t , J= 8 . 0Hz , 1H) . 

MS (FAB) m/z 453 (M+H) * . 

Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 2.55(s,3H), 
2 . 56 (q, J = 7 . 2Hz , 2H) , 2 . 7 5 (br , 4H) , 3 . 2 6 ( t , J= 6 . 8Hz , 2H ) , 
3.58(br,4H), 4 . 4 1 ( t , J= 6 . 8Hz , 2H) , 6 . 9 9 ( d , J= 8 . 8Hz , 2H ) , 7.00- 
7.03(m,lH), 7.10 (d, J=8.0Hz, 1H) , 7 . 42 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 
7 . 50 (d, J = 8 . 0Hz, 1H) , 7 .56 (ddd, J=8.4, 8.0, 1.2Hz, 1H) , 7.60(s,lH), 
7 . 75 (d, J=8 . 0Hz , 1H) , 8 . 05 (d, J=8 . 4Hz , 1H) , 8 . 0 9 ( d , J= 8 . 8Hz , 2H) . 
Exam ple 5 9 Syn t he si s of 1 - ( 1 - E t hyl p i p era z i n - 4 -yl ) - 3 - [4 - (N- 
eth yl c a rb amyl ) phenyl] isoquinoline 



1- (l-Ethylpiperazin-4 -yl) -3- <4- 
hydroxyphenyl) isoquinoline (333 mg) was dissolved in 
te trahydrof uran (5 ml), ethyl isocyanate (800 ml) was added 
thereto, and then the mixture was stirred at room temperature 
for 3 hr. The reaction mixture was evaporated. The resulting 
residue was purified by silica gel column chromatography 



H 




,N. 
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(methylene chloride/methanol system) , and then recrys tallized 
from ethyl acetate/hexane , to give the free compound of the 
title compound. The free compound was converted into a 
hydrochloride in a conventional manner, which was then 
recrystallized (from ethanol/isopropyl ether) , to give the 
hydrochloride of the title compound as yellow crystals (313 mg, 
yield; 70%) . 
Hydrochloride : 
m.p.; 146-150°C 

*H- NMR (400MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 0 8 ( 3H , t , J=7 . 2Hz ) , 
1.30 (3H, t, J = 7 .2Hz) , 3 . 0 5 - 3 . 14 ( 2H , m) , 3 . 16 - 3 . 24 ( 2H, m) , 
3 . 31 (1H, t, J=ll . 6Hz) , 3.34(lH,t,J=11.6Hz), 
3 . 49 (2H, t, J=13 . 2Hz) , 3 . 59 ( 2H , d , J= 1 1 . 6Hz ) , 
3.98(2H,d,J=13.2Hz) , 7.21(2H,d,J=8.8Hz), 

7.58 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 7.72 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 

7 .79 (1H, t, J-5. 6Hz) , 7 . 9 6 ( 1H , d , J= 8Hz ) , 8.05(lH,s), 

8 . 09 (1H, d, J=8Hz) , 8 . 17 (2H, d, J=8 . 8Hz) , 1 0 . 8 2 ( 1H , br - s ) . 

ESI -Mass ; 405 (MH* ) . 

Ryamplps fiO and f, 1 Synthesis of (Z) -1 - ( 4 - Ethy Ipi pera z i n - 1 - 

yl > - ^ - (A -hyiirnxyimi nompt-hyl phpnyl ) i snqn innlinp and 

(E) -1- U-Ethylpiperazin-l-yl) -3- (4- 

hy d roxy i m i nomethy] phenyl ) 1 soguinol ine 
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OH 





• 2HC1 



1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
f ormylphenyl) isoquinoline (3.00 g) obtained in Example 17 - 5 was 
reacted with hydroxylamine hydrochloride (0.90 g) and sodium 
acetate (1.10 g) in ethanol (50 ml) at 60°C for 2 hr . The 
reaction solution was evaporated, and then the resulting 
residue was extracted in methylene chloride, washed with brine 
and dried. The solvent was removed, and the resulting residue 
was isolated and purified by silica gel column chromatography 
(methylene chloride/methanol system), to give (Z)-l-(4- 
ethylpiperazin- 1 -yl ) -3- (4- 

hydroxyiminomethylphenyl) isoquinoline (1.01 g) and (E)-l- 
(4 - ethylpiperazin- 1 -yl ) -3- (4- 

hydroxyiminomethylphenyl ) isoquinoline (1.52 g) , both as 
yellow solids. 0.30 g each of the compounds was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochlorides of the title compounds as yellow powders (0.32 
g and 0.35g, respectively). 
(Example 60) 

fZ) -1 - f4-Kt-hy1pippra7in-1 - yl ) - 3- (A- 
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hydrnxyi mi nom p i-hyl phenyl ) i snqninnl ine. hydrochlor i de 
m.p.; 2 3 9°C (decomp.) 

'H-NMR (400MHz, DMSO-d 6 ) ; S (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.18- 
3.28(m,2H), 3 . 2 9 - 3 . 41 (m , 2H) , 3 . 5 0 - 3 . 6 6 (m, 4H) , 3.98- 
4.06(m,2H), 7 . 60-7 . 66 (m, 1H) , 7 . 74 { d , J= 8 . 4Hz , 2H) , 7.73- 
7.79(m,lH), 8.00(d, J=8.4Hz,lH) , 8 . 1 3 ( d , J= 8 . 8Hz . 1H ) , 
8.15(s,lH), 8.21(s,lH), 8.25 (d,J=8 .4Hz, 2H) , 11 . 13 {ni, 1H) . 
MS (FAB) m/z 361 (M + H)\ 
(Example 61) 

(K) -1 - (A-Rt-hylpipprazin-l -vl) - 3 - (4 - 

hydroxyi mi nom pt-h y l phenyl ) i somi i n ol i Tie hydrochloride 
m.p.; 2 4 3°C (decomp.) 

X H-NMR (400MHz, DMSO-d 6 > ; 6 (ppm) 1 . 3 2 { t , J = 7 . 2Hz , 3H ) , 3.19- 
3.29(m,2H), 3 . 29 - 3 . 41 (m, 2H) , 3 . 48 - 3 . 67 (m, 4H) , 3.97- 
4.06 (m,2H), 7 . 6 0 - 7 . 6 6 (m , 1H ) , 7 . 7 3 ( d , J= 8 . 4Hz , 2H) , 7.72- 
7.79(m,lH), 8 . 00 (d, J=8 . 4Hz , 1H) , 8 . 13 ( d , J= 8 . 8Hz , 1H) , 
8.15(s,lH), 8.21(s,lH), 8 . 2 5 ( d , J= 8 . 4Hz , 2H) , 10.98(m,lH). 
MS ( FAB ) m/z 361(M+H)\ 

Kxampl e 62 Synt hesis of 3- (4 - cyanophenyl) -1- (.4...... 

ptbyl p-i ppra ^iti - 1 -yl ) isoqninnl ine hydroch l o r ide. 




.CN 



N. 
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( E , Z ) -1- (4 -Ethylpiperazin- 1 -yl) -3 - (4- 
hydroxyiminomethylphenyl) isoquinoline (1.92 g) obtained in 
Example 61 was reacted with acetic anhydride in acetic acid at 
120°C for 1.5 hr . The reaction solution was evaporated, and 
to the resulting residue were then added ethyl acetate and a 
10% aqueous solution of potassium carbonate, and the mixture 
was then extracted with ethyl acetate. The resulting organic 
layer was washed with water and brine, dried and concentrated. 
The resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
1.7 8 g of the free compound of the title compound. 0.28 g of 
the resulting free compound was converted into a hydrochloride 
in a conventional manner, to give 0.23 g of the title compound 
as a yellow powder. 
Hydrochloride : 
m.p.; 241°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 3 4 ( t , J = 7 . 2Hz , 3H) , 3.18- 

3.28(m,2H), 3 . 29-3 .41 (m, 2H) , 3 . 51 - 3 . 6 6 (m, 4H) , 3.99- 

4.07(m,2H), 7.65-7.71(m,lH) , 7 . 77 - 7 . 83 <m, 1H) , 

7 . 99 (d, J=8 . 8Hz, 2H) , 8 . 0 3 ( d , J= 8 . 4Hz , 1H ) , 8.29(s,lH), 

8 .41 (d, J=8 . 8Hz, 2H) , 11 . 20 (m, 1H) . 

MS (FAB) m/z 343 (M+H)*. 

Ryairplp 6^ Synthpsis of 1 - ( 4 - ethyl piperaz in - 1 - yl ) - 3 - ( 4 - N - 
prop yl aminnnarhnnyl phenyl ) isoquinol ine hyri roch 1 or i de 
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o 




(4 -N- Propylaminocarbonylphenyl ) tributyls t annum (1.350 
g) and 3 - bromo- 1 - ( 4 - ethylpiperazin - 1 -yl ) i soquinoline (0.820 
g) were reacted in the presence of tetrakis triphenylphosphine 
(0.116 g) in xylene (20 ml) in nitrogen atmosphere overnight. 
After cooling, the reaction solution was filtered. The 
resulting filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with a 5N aqueous solution of sodium hydroxide, and then 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, dried and concentrated. The 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system), to give 0.578 g 
of the free compound of the title compound as a pale yellow solid. 
Free compound: 

X H-NMR (400MHz, CDClj) ; <5 (ppm) 1 . 02 ( t , J = 7 . 2Hz , 3H) , 
1 . 18 ( t, J=7 . 2Hz, 3H> , 1 . 63-1 .73 (m,2H) , 2 . 56 (q, J = 7 . 2Hz , 2H) , 
2 . 77 (br- t, 2H) , 3 . 4 6 ( dt , J= 6 . 0 , 7 . 2Hz , 2H ) , 3 . 6 0 (br - t , 4H) , 
6 . 19 (br-t. 1H) , 7 .49 (br- 1, 1H) , 7 . 6 1 (br - t , 1H ) , 7.75(s,lH), 
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7 . 81 (d, J=8 . OHz, 1H) , 7 . 8 6 ( d , J=8 . 8Hz , 2H) , 8 . 0 9 ( d , J=7 . 6Hz , 1H ) , 
8 . 24 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 149-150°C 

X H-NMR (400MHz, DMSO-d s ) ; <5 (ppm) 0 . 9 2 ( t , J = 7 . 2Hz , 3H) , 

1 . 33 (t, J = 7 . 2Hz , 3H) , 1 . 57 (dq , J=7 . 2Hz , 2H) , 3 . 21- 3 . 28 (m, 2H) , 

3 . 32-3 .40 (m, 2H) , 3 . 5 3 (br - 1 , 2H) , 3 . 6 4 (br - d , 2H ) , 4 . 0 3 (br - d , 2H) , 

7 . 65 (br- t, 1H) , 7 . 7 7 (br - t , 1H) , 7 . 99 (d, J=8 . 4Hz , 2H) , 

8 . 02 (d, J=7 . 6Hz, 1H) , 8 . 14 { d , J= 8 . 4Hz , 2H) , 8.21{s,lH), 

8 . 28 (d, J=8 . 4Hz , 2H) , 8 . 5 6 { t , J = 7 . 2Hz , 1H) , 10 . 87 (br- s , 1H) . 

MS ( FAB) m/z 403(M + H)\ 

RyamplP 64 Synthpsis of 3 - f 4 - f 4 - hydroxy - 1 - cycl ohexen - 1 - 
yl ) phenyl ] - 1 - (4 - et.hylpiperazin - 1 - y 1 ) i. soqui nol i ilft 
hydrochl ori dp 




.OH 
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In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo- 4 - (4 - acetoxy- 1 - cyclohexen - 1 - 
yl)benzene (477 mg) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline (200 mg) . Methanol (10 ml) and a IN aqueous 
solution of sodium hydroxide (1 ml) were added to the resulting 
oil, and then the mixture was heated under reflux for 1 hr . The 
reaction solution was partitioned between ethyl acetate and 
water, and the resulting organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography (hexane/ethyl acetate system) , 
to give a colorless oil (175 mg, yield; 68%) . The oil was 
converted into a hydrochloride in a conventional manner, to give 
hydrochloride of the title compound as white crystals. 
Hydrochloride : 
Melting point; 164-166 C 

'H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 

1 . 6 3 (br, 1H) , 2 .44 (br, 2H) , 3 . 2 4 (t, J=6 . 0Hz, 2H) >3.35-3.40 {m,2H)> 

3.45-3.50(m,2H).3.63(d,J=11.6Hz,2H),3.82 (br , 4H) , 

4.00(d,J=14.8Hz,2H),6.17(s,lH)>7.55 (d , J = 8 . 4Hz , 2H) . 

7 . 61 (t, J=8 . 0Hz r 1H) . 7 .74 (t, J=8 . 0Hz, 1H ) , 7 . 9 9 ( d , J= 8 . 0Hz, 1H) > 

8.10(s,lH).8.11(d,J=8. 0Hz , 1H) , 8 . 1 6 ( d , J= 8 . 4Hz , 2H) . 

MS (FAB) m/z 414 (M + H)*. 

Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 1 . 19 ( t , J = 7 . 6Hz , 3H) , 1 . 8 6 - 

1.89 (m, 1H), 2.05-2.10 (m,lH), 2.24-2.31(m, 1H) , 2.55-2 .66 (m,3H), 

2.57(q,J=7.6Hz,2H).2.77(br,4H)v3.60(br,4H),4.06-4.14(m,lH), 
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6 . 17 (s , 1H) . 7 . 46 (t, J- 8 .4Hz, 1H) . 7 . 50 ( d , J= 8 . 4Hz , 2H ) > 
7 . 59 (t, J=8.4Hz, 1H), 7 . 7 6 ( s , 1H) . 7 . 7 9 ( d , J= 8 . 4Hz , 1H) , 
8 . 08 (d, J = 8 . 4Hz, 1H) , 8 . 14 (d, J=8 . 4Hz, 2H) . 
Kyainpl^ 65 SynthPsi s of 3 - U - ami ncmhenvl ) - 1 - ( 4 - 
Pfhyl pi ppra^i r> - 1 -yl ) i snquinol i ne hydroc hlor ide 




NH 2 



Ethanol (30 ml) and a 2N aqueous solution of hydrochloric 
acid (4 ml) were added to 3 - (4 - acetamidephenyl ) - 1 - <4 - 
ethylpiperazin-l-yl) isoquinoline, and the resulting mixture 
was stirred at 80°C for 4 hr . The reaction solution was basif ied 
with a IN aqueous solution of sodium hydroxide, and then 
extracted with ethyl acetate. The resulting organic layer was 
washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography, to 
give an oil (71 mg, yield; 7%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 2 67 -268°C 

J H-NMR (400MHz, DMS0-d 5 ) ; <5 (ppm) 1 . 3 5 ( t , J = 7 . 2Hz , 3H) , 3.20- 
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3 . 26 <m, 2H) , 3 . 3 0 - 3 . 40 (m, 2H) , 3 . 56 - 3 . 62 <m, 4H) , 

4.02(d,J=13.2Hz,2H), 7 . 54 (d, J=8 .4Hz, 2H) , 7 . 64 ( t , J= 8 . 0 , Hz , 1H) , 
7 .77 (t, J=8 . 0Hz, 1H) , 8 . 00 (d, J=8 . OHz , 1H) , 8.13(s,lH), 
8 . 14 (d, J = 8 . OHz, 1H) , 8 . 31 (d, J=8 . 4Hz, 2H) . 
MS { FAB ) m/z 333(M+H)\ 
Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5 (ppm) 1 .17 (t, J = 7 ,2Hz, 3H) , 

2 . 55 <q, J=7 . 2Hz, 2H) , 2.75(br,4H), 3.57(br,4H), 3.79(br,2H), 

6 .78 (d, J=8 .4Hz, 2H) , 7.49 (t, J=8. OHz, 1H) , 7 . 5 5 { t , J= 8 . OHz , 1H) , 

7.57(S,1H), 7 .74 (d, J=8 . OHz, 1H) , 8 . 0 1 ( d , J= 8 . 4Hz , 2H) , 

8 . 04 (d, J=8 . OHz , 1H) . 

Rvampl p 6 6 Synfhpsis of 3 - \ 4 - ( N , NT - d i me f.hyl am i no ) ph en yl 1 - 1 - 
(4 - ethyl pi ppra7in-1 -yl ) i snquinol i ne dihydrochl nri de 




NMe 2 



According to the method of Example 10-1, 3-[4-(N,N- 
dimethylamino) phenyl ] isoquinolin - 1 - one was obtained from N- 
methyl - o - toluamide (4.47 g) and 4-(N,N- 
dimethylamino) benzonitrile . 

Subsequently, the resulting 3-[4-(N,N- 
dimethylamino) ] i soquinol in - 1 - one (2.834 g) was added to 
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phosphorus oxychloride (25 ml), and the resulting mixture was 
heated at 110°C for 1.5 hr. The reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
dried over magnesium sulfate. The solvent was removed, and the 
resulting 1 -chloro- 3 - [4 - (N, N- dimethyl amino) ] isoquinoline was 
reacted with N- ethylpiperazine (35 ml) at 120°C for 5 hr. The 
reaction solution was evaporated, and the resulting residue 
were added ethyl acetate and water . The resulting organic layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 2.687 g of the free 
compound of the title compound as a pale yellow oil. 
Free compound: 

*H - NMR { 4 0 0MHz , CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J=7 . 4Hz , 3H) , 
2.55 (q, J = 7 .4Hz, 2H) , 2 . 7 5 (br - 1 , 4H) , 3 . 02 (s, 6H) , 3 . 58 (br- 1 , 4H) , 
6 . 82 (d, J=8 . 8Hz, 2H) , 7 . 3 8 (br - t , 1H) , 7 . 5 3 (br - 1 , 1H ) , 7.58(s,lH) , 
7 . 74 (d, J=8 . 4Hz , 1H) , 8 . 0 4 ( d , J= 8 . 4Hz , 1H) , 8 . 0 9 ( d , J= 8 . 8Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 160-162°C (decomp.) 

'H-NMR (4 00MHz , DMSO- d s ) ; 8 (ppm) 1.34(t,J = 7.2Hz,3H), 3 . 11 (s, 6H) , 
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3.19-3.25(m,2H) , 3 . 30 - 3 . 38 (m, 2H) , 3 . 55 - 3 . 62 (m, 4H) , 4.00(br- 
d,2H), 7.54 (br-s,2H) , 7 . 6 0 (br - t , 1H) , 7 .75 (br- t, 1H) , 
7 . 98 (d, J=8 . 4Hz, 1H) , 8.07(s,lH), 8 . 11 ( d , J= 8 . 0Hz , 1H ) , 
8.24(d,J=8.4Hz,2H), 11.31 (br-s , 1H) . 
MS (FAB) m/z 361(M+H)\ 

Rvampl p 67 Synthesis nf 1 - f 4 - f 2 - h v ciroxvef . hvl ) ami nOPhenvH - 
1 . U- P Miy1pippr3?in-1 -yl H snqninnl i ne hydrochloride 



In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 1 - broitio - 4 - ( 2 - 
acetoxyethyl) aminobenzene (905 mg) and 3 -bromo - 1 - (4 - 
ethylpiperazin - 1 - yl ) isoquinoline (266 mg) . Ethanol (10 ml) 
and a 2N aqueous solution of hydrochloric acid (1 ml) were added 
to the resulting oil, and then the mixture was heated under 
reflux for 3 hr . The reaction solution was basified with a IN 
aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography, to give an oil 



H 




N. 
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(120 mg, yield; 38%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as a yellow amorphous. 
Hydrochloride (amorphous) : 
MS (FAB) m/z 377 (M+H) \ 
Free compound: 

X H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 
2.56(q, J=7.2Hz,2H) , 2.76(br,4H), 3 . 3 9 ( t , J= 5 . 2Hz , 2H) , 
3.58<br,4H), 3 . 88 ( t , J= 5 . 2Hz , 2H) , 6 . 75 (d, J = 8 . 8Hz , 2H) . 
7.39(t, J=8.4Hz,lH) , 7 . 44 (d, J=8 . 4Hz , 1H) , 7 . 54 ( t , J= 8 . 4Hz , 1H) , 
7.57(S,1H), 7.73 (d, J=8.4Hz,lH) , 8 . 04 (d, J=8 . 8Hz , 2H) . 
RyampIP f>R fiynfhpsia n f 3 - f 4 - acetami deohen vl ) - 1 - (4 - 
pfhy1pippr37in-1 -yl ) i soqii i nol ine hvdro chl nri de 



In the same manners as in Example 20, the free compound 
of the title compound was obtained (1.09 g, yield; 40%) from 
from l-bromo-4 - acetoani 1 ide (5.07 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin-l-yl) isoquinoline (2.3 g) . The free compound 
was converted into a hydrochloride in a conventional manner. 



H 
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to give the hydrochloride of the title compound as yellow 

crystals . 

Hydrochloride : 

m.p.; 180-182°C 

MS (FAB) m/z 375(M+H)\ 

Free compound: 

X H-NMR (400MHz, CDCI3) ; <5(ppm) 1 . 2 0 ( t . J = 7 . 2Hz , 3H) , 2.21(s,3H), 
2 .58 (q, J=7 .2Hz, 2H) , 2.80(br,4H), 3.62(br,4H), 

7 .45 (t, J=8 . 0Hz, 1H) , 7 . 5 8 ( t , J= 8 . 0Hz , 1H ) , 7 . 6 1 { d , J= 8 . 8Hz , 2H ) , 
7.67(s,lH), 7.78(d, J=8.0Hz,lH) , 8 . 06 (d, J=8 . 0Hz , 2H) , 
8 . 14 (d, J=8 .8Hz, 2H) . 

Ryampls 6 9 Rynthpsis of 3 - ( 4 - p. th y 1 r . a rbony 1 ami no iohenvl ) - 1 - 
(4 - ffl-hyl pi ppra 7iti-1 -yl ) i snqn i nnl ins hydrochlor ide 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (520 
mg, yield; 58%) from 1 -bromo- 4 - ethylcarbonylaminobenzene 
(3.85 g) and 3 - bromo - 1 - (4 - ethylpiperaz in - 1 - yl ) isoquinol ine 
(745 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 





N. 



• 2HC1 



N' 
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compound as yellow crystals. 
Hydrochloride : 
m.p.; 176-178°C 

X H -NMR (400MHz , DMSO- d e ) ; <5 (ppm) 1 . 11 ( t , J = 7 . 2Hz , 3H) , 

1.33 (t, J = 7 .2Hz, 3H) , 2 . 3 8 ( q , J = 7 . 2Hz , 2H) , 3 . 2 0 - 3 . 2 5 (m, 2H) , 

3 . 32 - 3 . 39 (m, 4H) , 3 . 52 ( t , J= 12 . 4Hz , 2H) , 3 . 62 (d , J= 11 . 2Hz , 2H) , 

7 .58 (t, J=8 . 0Hz, 1H) , 7 . 7 3 ( t , J= 8 . 0Hz , 1H) , 7 . 75 (d, J=8 . 8Hz , 2H) , 

7 . 96 (d, J=8 . 0Hz, 1H) , 8.03(s,lH), 8 . 1 0 (d , J= 8 . 0Hz , 1H) , 

8 . 15 (d, J=8 . 8Hz , 2H) , 10.10(s,lH). 

MS (FAB) m/z 389(M+H)\ 

Free compound: 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; 5 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 

1 . 27 (t, J = 7 . 2Hz , 3H) , 2 . 42 (q, J=7 . 2Hz , 2H) , 2 . 5 5 ( q , J = 7 . 2Hz , 2H ) , 

2.75 (t, J=4 .4Hz, 4H) , 3.58 ( t , J = 4 . 4Hz , 4H) , 

7.44 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 7.57 (ddd, J=8 .4, 8. 0,1. 2Hz, 1H) , 
7 . 63 (d, J=8 . 4Hz , 2H) , 7.65(s,lH), 7 . 7 6 (d, J=8 . 0Hz , 1H) , 
8 . 06 (d, J=8 .4Hz, 1H) , 8 . 14 (d, J=8 .4Hz, 2H) . 

Rxamplf; 70 Spthssis of 3 - ( 4 - p rop y 1 ca rhon vl am i n nnhftn vl ) - 1 - 
(4-st-.hylpippra7in-l - yl ) i sogui nnl ine hydro chloride 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (604 
mg, yield; 53%) from 1 -bromo-4 -propylcarbonylaminobenzene 
(4.13 g) and 3 - bromo - 1 - ( 4 - ethylpiperaz in- 1 -yl ) i soquinoline 
(913 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 170-172°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 0 . 94 ( t , J = 7 . 2Hz , 3H) , 

1 . 34 (t, J=7 . 2Hz , 3H) , 1 . 59 - 1 . 79 (m, 2H) , 2 . 35 (q, J=7 . 2Hz , 2H) , 

3 . 20- 3 . 25 (m, 2H) , 3 . 3 0 - 3 . 4 0 (m , 4H ) , 3 . 54 - 3 . 63 (m, 4H) , 

4 . 00 (d, J=13 . 6Hz, 2H) , 7 . 59 ( t , J= 8 . 0Hz , 1H) , 7 . 7 3 ( t , J= 8 . 0Hz , 1H) , 

7 . 78 (d, J=8 . 8Hz, 2H) , 7 . 9 6 ( d , J= 8 . 0Hz , 1H ) , 8.02(s,lH), 

8.10 (d, J-8.0HZ, 1H) . 8 . 14 (d, J=8 . 8Hz, 2H) , 10 . 40 (s , 1H) . 

MS (FAB ) m/z 403 (M+H) \ 

Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 0 3 ( t , J= 7 . 2Hz , 3H ) , 

1.17 (t, J = 7.2Hz,3H) , 1 . 72 - 1 . 82 (m, 2H) , 2 . 37 ( t , J = 7 . 2Hz , 2H) , 

2 . 56 (q, J=7 . 2Hz , 2H) , 2 . 7 6 ( t , J= 4 . 0Hz , 4H ) , 3 . 5 8 ( t , J=4 . OH z , 4H) , 

7.45(dt,J=8.0,1.2Hz,lH) , 7 . 57 (dt, J=8 . 0 , 1 . 2Hz, 1H) , 

7 . 63 (d, J=8 . 4Hz , 2H) , 7.65(s,lH), 7 . 7 7 (d , J= 8 . 0Hz , 1H ) , 

8 . 06 (d, J=8 . 0Hz, 1H) , 8 . 14 (d, J=8 .4Hz , 2H) . 

Exampl e 71 S ynthesis o f 3 - ( 4 - ethyl m i l f onyl a mi nophe nyl ) - 1 - 
(4 -ethyl pi perazi n - 1 -yl ) i soquinol ine hydrochl ori de 
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N. 



C 



N' 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (542 
mg, yield; 63%) from 1 -bromo- 4 - ethylsulf onylaminobenzene 
(3.95 g) and 3 -bromo- 1 - (4 - e thylpiperaz in - 1 -yl) isoquinoline 
(648 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 19 8-201°C 

'H -NMR (400MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 22 { t , J = 7 . 2Hz , 3H) , 

1 . 34 ( t, J = 7 . 2Hz , 3H) , 3 . 15 (q, J=7 . 2Hz , 2H) , 3 . 18 - 3 . 24 (m, 2H) , 

3 . 30 -3 . 39 (m, 2H) , 3 . 53 - 3 . 62 (m, 4H) , 4 . 0 0 ( d , J= 1 3 . 6Hz , 2H ) , 

7 . 36 (d, J=8 . 8Hz , 2H) , 7 . 59 (dt , J=8 . 0 , 1 . 2Hz , 1H) , 

7 . 74 (dt, J=8 . 0, 1 . 2Hz , 1H) , 7 . 97 ( d, J- 8 . 0Hz , 1H) , 8.02(s,lH), 

8 . 10 (d, J=8 . 0Hz , 1H) , 8 . 16 (d, J=8 . 8Hz , 2H) , 10.05(s,lH). 

MS ( FAB ) m/z 425(M+H)*. 

Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 
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1.39(t, J=7.2Hz,3H) , 2 . 56 <q, J=7 . 2Hz , 2H) , 2.77(br,4H), 

3 . 18 (q, J=7 . 2Hz, 2H) , 3.58(br,4H), 7 . 32 (d , J= 8 . 8Hz , 2H) , 

7.46 (ddd, J=8.4,8.0,1.2Hz f lH), 7. 59 (ddd, J=8 .4, 8 . 0, 1 .2Hz, 1H) , 

7.65{s,lH), 7 .78 (d, J=8 . 0Hz, 1H) , 8 . 07 (d, J=8 . 4Hz , 1H) , 

8 . 15 (d, J=8 . 8Hz , 2H) . 

revampl p 7 2 Rynt-hpsi s of V f 4 - propyl sul f onyl ami nnphpnyl ) - 1 - 
(A - ethyl pi ppra7i n - 1 - yl ) i snqninoiine hydrorhl ori dp. 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (1.31 
g, yield; 95%) from 1 - bromo - 4 - propylsul f onylaminobenzene 
(4.69 g) and 3 -bromo- 1 - (4 - e thylpiperazin - 1 -yl) isoquinoline 
(1.0 g) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 163-165°C 

'H-NMR (400MHz, DMSO-d 5 ) ; 5 (ppm) 0 . 95 ( t , J = 7 . 2Hz , 3H) , 

1. 34 (t f J-7 .2Hz, 3H) , 1 . 6 6 - 1 . 7 6 (m, 2H ) , 3 . 11 - 3 . 15 (m, 2H) , 3.20- 
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3.25(m,2H), 3 . 3 0 - 3 . 4 0 (m, 2H) , 3 . 51 - 3 . 62 (m, 4H) , 

4 . 00 (d, J = 12 . 8Hz, 2H) , 7 . 3 5 ( d, J= 8 . 8Hz , 2H ) , 7 . 6 0 { t , J= 8 . 0Hz , 1H) , 
7.74 (t, J = 8.0Hz,lH) , 7 . 9 6 ( d , J= 8 . OHz , 1H) , 8.02(s,lH), 
8 . 11 (d, J = 8 . OHz, 1H) , 8 . 16 (d, J=8 . 8Hz, 2H) . 
MS (FAB) m/z 439 (M+H)*. 

Free compound: 

2 H-NMR (400MHz, CDC1 3 ) ; 5 (ppm) 0 . 91 ( t , J= 7 . 2Hz , 3H) , 

1.18 (t, J = 7.2Hz,3H) , 1.38-1.48 {m,2H) , 2 . 56 (q, J = 7 . 2Hz , 2H) , 

2.77(br,4H), 3 . 11 - 3 . 16 (m, 2H) , 3.59(br,4H), 

7 . 31 (t, J=8 . 8Hz, 1H) , 7.47 (ddd, J=8 . 4, 8.0, 1.2Hz, 1H) , 

7 .59 (ddd, J=8.4, 8. 0, 1 .2Hz, 1H) , 7.66(s,lH), 7 . 79 (d, J=8 . OHz , 1H) , 

8 . 08 (d, J = 8 .4Hz, 1H) , 8 . 16 (d, J=8 . 4Hz , 2H) . 

Kxampie 73 Synthesis of 3 - (4 -butyl gml f onylaminophenyl ) - 1 - 
(4 -pthylpi ppra ?in-1 - y~l ) i anqn innl inp hydrochloridp 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (82 8 
mg, yield; 94%) from 1 - bromo - 4 - bu tyl sul f ony laminobenzene 
(3.51 g) and 3 -bromo - 1 - (4 - ethylpiperaz in - 1 -yl ) isoquinol ine 
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(620 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 160-163°C 

'H-NMR (400MHz, DMS0-d 6 ) ; 5 (ppm) 0 . 84 ( t , J = 7 . 2Hz , 3H) , 1.32- 
1.39(m,5H), 1.64-1.70 (m, 2H) , 3 . 13 - 3 . 17 (m, 2H) , 3.22- 
3.24(m,2H), 3 . 33 - 3 . 3 8 (m, 2H) , 3 . 53 - 3 . 62 (m, 4H) , 

4 . 00 (d, J=13 . 2Hz, 2H) , 7 . 3 5 ( d , J= 8 . 4Hz , 2H) , 7 . 6 0 ( t , J= 8 . 0Hz , 1H ) , 
7 . 74 (t, J=8 . 0Hz , 1H) , 7.97 (d, J=8.0Hz, 1H) , 8.03{s,lH), 
8 . 10 (d, J=8 . 0Hz, 1H) , 8 . 17 (d, J=8 .4Hz, 2H) . 
MS (FAB) m/z 453 (M+H)*. 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 1 . 03 ( t , J= 7 . 6Hz , 3H) , 1.16- 

1.23(m,5H), 1 . 83 -1 . 94 (m, 2H) , 2.56(q, J = 7 . 2Hz, 2H) , 2 .76 (br, 4H) , 

3 . 01-3 . 13 (m, 2H) , 3.59(br,4H), 7 . 31 (d, J=8 . 4Hz , 2H) , 

7.47 (ddd, J=8 . 4,8.0,1.2Hz,lH), 7.59 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7.66{S,1H), 7 .79 (d, J = 8 . 0Hz, 1H) , 8 . 0 7 ( d , J= 8 . 4Hz , 1H ) , 

8 . 15 (d, J=8 . 4Hz , 2H) . 

Flyamp T p 74 Synt-hpsis of 3 - ( 4 - sn 1 f nn am i ri pph pny 1 ) - 1 - ( 4 - 
pt-hyl pi pprazin - 1 -y~M i soquinoline hyrirnchl ori rie 
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In the same manners sequentially as in Examples 161-2 and 

20, the free compound of the title compound was obtained (49 
mg, yield; 7%) from 1 -bromo - 4 -benzenesulf onamide (1.55 g) and 
3-bromo-l- (4 - ethylpiperazin - 1 - yl ) isoquinoline (386 mg) . The 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1. 33 (t, J = 7 .2Hz, 3H) , 3.21- 

3.32(m,2H), 3 . 3 6 - 3 . 4 2 (m , 2H ) , 3 . 53 ( t , J= 6 . 8Hz , 2H) , 

3 . 63 (d, J-12 . 0Hz, 2H) , 4 . 05 (d, J=13 . 6Hz , 2H) , 7.45(s,2H), 

7 . 67 (t, J=8 . 0Hz, 1H) , 7 . 7 9 ( t , J= 8 . 0 , Hz , 1H) , 7 . 95 (d , J=8 . 4Hz , 2H) , 

8.02 (d, J=8.0Hz,lH) , 8 . 15 (d, J=8 . 0Hz , 1H) , 8.23(s,lH), 

8.38 (d, J=8 . 4Hz , 2H) . 

Free compound: 

1 H-NMR(400MHz,DMSO-d 5 ) ; <5(ppm) 1. 0 8 ( t , J = 7 . 2Hz , 3H) , 

2 .46 (q, J=7 .2Hz, 2H) , 2.68(br,4H), 3.47(br,4H), 7.42(s,2H), 

7.62 (ddd, J=8.4,8.0,1.2Hz,lH), 7.74 (ddd, J = 8 .4,8.0,1. 2Hz, 1H) , 
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7.94 (d, J=8.4Hz,2H) , 7 . 97 (d, J=8 . OHz , 1H) , 8 . 09 ( d , J= 8 . OHz . 1H) , 
8.11(s,lH), 8 . 37 (d, J=8 .4Hz, 2H) . 

K Xr>Tnp1 p 7 5 Synt-hpsis nf 3 - f < 4 - mnrphnl i n y l 1 sul f on vlphfinv l 1 - 
1 - (4 - Pl-hyl pippra7in-1 -yl ) i snqu i nol inp hydroc hl pride 



In the same manners sequentially as in Examples 161-2 and 

20, the free compound of the title compound was obtained (620 

mg, yield; 49%) from 4 - (morpholinyl sul f onyl ) bromobenzene 
(2.63 g) and 3 -bromo - 1 - ( 4 - ethylpiperaz in- 1 - yl ) isoquinol ine 
(872 mg) . The free compound was converted into a hydrochloride 

in a conventional manner, to give the hydrochloride of the title 

compound as yellow crystals. 

Hydrochloride : 

MS (FAB) m/z 467 (M+H) \ 

Free compound: 

"H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2 . 57 (q, J=7 .2Hz, 2H) , 2 . 7 7 ( t , J = 4 . 4Hz , 4H) , 3 . 06 ( t , J = 4 . 8Hz , 4H) , 

3 . 61 (t, J=4 ,4Hz, 4H) , 3 . 7 6 ( t , J=4 . 8Hz , 4H) , 

7.53 (ddd, J=8 .4,8.0,1.2Hz,lH), 7.64 (ddd, J=8 .4,8.0,1. 2Hz, 1H) , 





N. 
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7.77(s.lH), 7.84 (d, J=8.8Hz,2H) , 7 . 8 5 ( d, J= 8 . OHz , 1H) , 
8.10 (d, J=8.4Hz,lH) , 8 . 34 (d, J=8 . 8Hz , 2H) . 
Rxampi p 76 Synthesis of 3-[(4- 

fhinmnrrhnl i nyl > su 1 fonyl phenyl 1 -1- (4 - ethyl pi pera z i n - 1 
yl ) i sngiii nr>1 i np hydrochloride 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (550 
mg, yield; 38%) f rom 4 - ( thiomorpholinylsulf onyl) bromobenzene 
(5.55 g) and 3 - bromo - 1 - ( 4 - ethylpiperaz in - 1 - yl ) isoquinoline 
(953 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 268-270 C (decomp.) 

: H-NMR (4 00MHz, DMSO-d s ) ; <3(ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 

2 . 69 (t, J = 4 . 8Hz , 4H) , 3 . 18 - 3 . 2 0 (m,-6H) , 3 . 32 - 3 . 40 (m, 2H) , 3.55- 

3 . 64 (m, 4H) , 4 . 03 (d, J=13 . 6Hz , 2H) , 7 . 68 ( t , J= 8 . OHz , 1H) , 

7 .80 (t, J=8 .0,Hz, 1H) , 7.88 (d, J=8.8Hz,2H) , 8 . 0 5 ( d , J= 8 . OHz , 1H) , 





N. 
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8.16 (d, J=8.0Hz,lH) , 8.28(s,lH), 8 . 46 (d , J= 8 . 8Hz , 2H) . 
MS (FAB) m/z 483 (M+H)* 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 5 (ppm) 1 . 19 ( t , J = 7 . 2Hz , 3H) , 

2 . 58 (q, J=7 . 2Hz, 2H) , 2 . 7 2 - 2 . 74 (m , 2H ) , 2.79(br,4H), 3.38- 

3.41(m,2H), 3.62(br,4H), 7 . 53 ( dt , J= 8 . 0 , 1 . 2Hz , 1H) , 

7 . 64 (dt, J=8 . 0 , 1 . 2Hz, 1H) , 7.70(s,lH), 7 . 82 ( d , J= 8 . 8Hz , 2H) , 

7 . 83 (d, J=8 . 0Hz, 1H) , 8 . 10 (d, J=8 . 0Hz , 1H) , 8 . 32 ( d , J= 8 . 8Hz , 2H) . 

Ryampi p 77 .Synthesi s of 3 - [ (1 , 1 - 

rH nyyt-hi nmnrphnl i nyl ) sill f onylphenyl 1 - 1 - (4 - ethylpiperaz 1 n - 1 - 
yl)isnqi]innliTift hydrochloride 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (673 
mg, yield; 52%) from 1 - bromo - 4 - ( 1 , 1 - 

dioxythiomorpholinyl ) sulf onylbenzene (3.59 g) and 3-bromo- 
1 - (4 - ethylpiperazin- 1 -yl) isoquinoline (811 mg). The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 




N. 
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yellow crystals. 
Hydrochloride : 
m.p. ; 198-200°C 

'H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 3.22- 

3.25 (m,2H), 3 . 2 9 - 3 . 4 0 <m, 6H) , 3 . 51 - 3 . 55 (m, 6H) , 

3 . 61 (t , J=ll . 6Hz, 2H) , 4 . 04 (d, J=13 . 6Hz, 2H) , 

7.6 9 (dt, J=8 . 0, 1 . 2Hz, 1H) , 7 . 8 1 ( dt , J= 8 . 0 , 1 . 2Hz , 1H ) , 

7 . 95 (d, J = 8 .4Hz, 2H) , 8 . 0 5 ( d , J= 8 . 0Hz , 1H ) , 8 . 1 6 ( d , J = 8 . 0Hz , 1H) , 

8.30(s,lH), 8.49 (d, J=8.4Hz,2H) . 

MS (FAB) m/z 515 (M+H) *. 

Free compound: 

'H-NMR (400MHz, DMSO-d 6 ) ; d (ppm) 1 . 1 0 (br - 1 , 3H ) , 2.66(br,2H), 
3.29-3.31(m,4H) , 3.34(br,4H), 3.49(br,8H), 

7 . 64 (t, J=8 . 0Hz, 1H) , 7 . 7 6 ( t , J= 8 . 0Hz , 1H ) , 7 . 9 4 ( d , J= 8 . 8Hz , 2H ) , 
8 . 00 (d, J=8 . 0Hz, 1H) , 8 . 10 (d, J=8 . 0Hz , 1H) , 8.19(s,lH), 
8 .48 (d, J=8 . 8Hz , 2H) . 

F.yainpl p 7 8 Synthesis of 3- (4- 

pthylsul fnnyl ami nnmst.hyl phenyl ) - 1 - (4 - ethyl pipe raz in - 1 - 
yl ) i snqni nnl i tip hydrochloride 




• 2HC1 



N. 




208 



9804SPCT 



In the same manners sequentially as in Examples 161-2 and 

20, the free compound of the title compound was obtained {655 

mg, yield; 49%) from 1 - bromo- 4 - ethylsulf onylaminobenzene 
(2.73 g) and 3 - bromo - 1 - ( 4 - e thylpiperaz in - 1 - yl ) i soquinoline 
(975 mg) . The free compound was converted into a hydrochloride 

in a conventional manner, to give the hydrochloride of the title 

compound as yellow crystals. 

Hydrochloride : 

MS (FAB) m/z 439(M+H)\ 

Free compound: 

X H -NMR (400MHz , CDC1 3 ) ; 5 (ppm) 1.18(t, J-7 .6Hz, 3H) , 

1 . 35 (t, J = 7 . 2Hz, 3H) , 2 . 56 (q, J=7 . 2Hz , 2H) , 2.77(br,4H), 

3 . 00 (q, J = 7 . 6Hz, 2H) , 3.59(br,4H), 4 . 3 7 ( d , J= 6 . 0Hz , 2H) , 

4.59(br,lH), 7 . 45 (d, J=8 . 4Hz , 2H) , 7 . 4 8 ( t , J= 8 . 4Hz , 1H) , 

7.60(t, J=8.4Hz,lH) , 7.70(s,lH), 7 . 8 0 ( d , J= 8 . 4Hz . 1H) , 

8.09(d,J=8.4Hz,lH), 8.18(d,J=8.4Hz,2H) . 

RxBmpI s 79 .Synthesis of 3 - (4 - 

ethyl siil fnnyl ami nnethylphenyl) -1- ( 4 - ethylpiperaz in - 1 - 
yl ) i Koqiiinol itip hydrochloride 



H 




N. 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (1.22 
g, yield; 76%) from 1 -bromo - 4 - ethyl sul f onylaminoe thylbenzene 
(3.54 g) and 3 - bromo - 1 - ( 4 - ethylpiperaz in - 1 -yl ) i soquinol ine 
(1.14 g) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 194-197°C 

X H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 1 . 16 ( t , J=7 . 2Hz , 3H) , 

1.34 (t, J = 7 .2Hz, 3H) , 2 . 84 ( t , J=7 . 2Hz , 2H) , 2 . 97 (q, J = 7 . 2Hz , 2H) , 

3 .19-3 .24 (m, 4H) , 3 . 33 - 3 . 39 (m, 2H) , 3 . 56 - 3 . 63 (m, 4H) , 

4 . 00 (d, J-13 . 2Hz, 2H) , 7 . 3 8 ( d , J= 8 . 4Hz , 2H ) , 

7 . 61 (dt, J=8 . 0, 1 .2Hz ,1H) , 7 . 7 5 ( dt , J= 8 . 0 , 1 . 2Hz , 1H) , 

7 . 99 (d, J=8 . 0Hz, 1H) , 8.07(s,lH), 8 . 1 1 { d , J= 8 . 0Hz , 1H) , 

8 . 13 (d, J=8 .4Hz , 2H) . 

MS (FAB) m/z 453 (M + H) * . 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

1 . 28 (t, J=7 . 6Hz, 3H) , 2 . 55 (q, J=7 . 2Hz , 2H) , 2.76(br,4H), 

2 . 92 (t, J=6 .4Hz, 2H) , 2 . 96 (q, J=7 . 6Hz , 2H) , 3 . 4 1 ( t , J= 6 . 4Hz , 2H) , 

3.59(br,4H), 4 . 3 6 ( t , J= 6 . 4Hz , 1H ) , 7 . 3 0 ( d , J= 8 . 4Hz , 2H ) , 

7.46 (ddd, J=8 . 4,8.0,1.2Hz,lH), 7.58 (ddd, J=8 .4,8.0,1. 2Hz, 1H) , 

7.67(s,lH), 7 .78 (d, J=8 . 0Hz, 1H) , 8 . 0 7 ( d , J= 8 . 4 Hz , 1H ) , 

8 . 12 (d, J=8 . 4Hz , 2H) . 

F.xamplp 80 Synt.hesi s of 3 - (4 - 
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Pt-hyl ami nnsul fnnyl mpf hyl phen yl ) -1 - ( 4 - ethyl pi pera z in - 1 
y1)isnqinnnlinp hydrochloride 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (449 
mg, yield; 60%) from l-bromo-4- 

ethylaminosulf onylme thylbenzene (1.28 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (550 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystal s . 
Hydrochloride : 
m.p. ; 154-156°C 

X H-NMR (400MHz , DMSO- d s ) ; (5{ppm) 1 . 0 3 ( t , J= 7 . 2 Hz , 3 H ) , 

1 . 31 (t, J = 7 . 2Hz , 3H) , 2 . 90-3 . 00 (m, 2H) , 3 . 18 - 3 . 25 (m, 2H) , 3.30- 

3.40(m,2H), 3 . 4 9 - 3 . 6 2 (m , 4H ) , 3 . 9 9 ( d , J= 1 3 . 6Hz , 2H ) , 4.37(s,2H), 

7 . 09 (br, 1H) , 7 .48 (d, J=8 .4Hz, 2H) ,- 7 . 60 ( t , J=8 . 0Hz , 1H) , 

7.74(t, J=8.0Hz,lH) , 7 . 9 8 ( d , J= 8 . 0Hz , 1H ) , 8.10(s,lH), 

8.11 (d, J=8. 0Hz, 1H) , 8.18(d, J=8.4Hz, 2H) . 



H 
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MS (FAB) m/z 439(M+H)\ 
Free compound: 

J H-NMR (400MHz , CDCI3) ; <5 (ppm) 1 . 14 - 1 . 20 (m, 6H) , 

2.57 (q, J=7 .2Hz,2H) , 2.78(br,4H), 3 . 10 (dd, J=7 . 2 , 6 . 0Hz, 2H) , 

3.60(br,4H), 4 . 07 ( t , J= 6 . 0Hz , 1H) , 4.31(s,2H), 

7.4 8 (ddd, J-8.4,8.0. 1.2Hz, 1H) , 7.4 9 (d, J=8 . 4Hz , 2H) , 

7.60 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz, 1H), 7 . 71 (s, 1H) , 7.80(d,J=8. 0Hz, 1H) , 

8 . 08 (d, J=8 .4Hz , 1H) , 8 . 19 (d, J=8 . 4Hz , 2H) . 

Fxampip 81 Synthesi r of 3 - (4 - 

propyl ami nosul f onylmethylphenyl ) -1- (4 - ethyl pi pera z i n - 1 - 
yl ) i snqninol ins hydrochloride 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (307 
mg, yield; 28%) from l-bromo-4- 

propylaminosulf onylme thylbenzene (1.62 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin- 1 -yl ) isoquinoline (766 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystal s . 
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Hydrochloride : 
m.p.; 194-197°C 

1 H - NMR { 4 0 0MHz , DMSO - d 6 ) ; d (ppm) 0 . 8 3 ( t , J=7 . 2Hz , 3H) , 
1.31(t,J=7.2Hz,3H) , 1.38-1.48 (m, 2H) , 2 . 86 - 2 . 90 (m, 2H) , 3.18- 
3.25(m,2H), 3 . 31 - 3 . 37 (m, 2H) , 3 . 50 - 3 . 61 (m, 4H) , 3.97- 
4.02(m,2H), 4.37(s,2H), 7.11(br,lH), 7 . 48 (d, J=8 . 0Hz , 2H) , 
7 . 60 (t, J=8 . 0Hz, 1H) , 7 .74 ( t , J=8. 0Hz, 1H) , 7 . 9 8 ( d , J= 8 . 0Hz , 1H ) , 
8.09(s,lH), 8.10(d, J=8.0Hz,lH) , 8 . 1 8 ( d , J= 8 . 0Hz , 2H) . 
MS (FAB) m/z 453 (M+H) \ 
Free compound: 

X H - NMR { 4 0 0MHz , CDC1 3 ) ; 5 (ppm) 0 . 91 ( t , J = 7 . 2Hz , 3H) , 

1 . 19 (t, J=7 . 2Hz, 3H) , 1 . 54 (q, J=7 . 2Hz , 2H) , 2 . 58 (q, J=7 . 2Hz , 2H) , 

2.79(br,4H), 3 . 02 (q, J=7 . 2Hz , 2H) , 3.62(br,4H), 

4 . 08 (t, J = 6 . 0Hz, 1H) , 4.32(s,2H), 7 . 4 8 ( ddd , J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 
7 . 49 (d, J=8 . 4Hz , 2H) , 7.61 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz , 1H) , 7 . 71 (s, 1H) , 
7 . 80 (d, J=8 . 0Hz , 1H) , 8 . 0 8 ( d , J= 8 . 4Hz , 1H) , 8 . 1 9 ( d , J= 8 . 4Hz , 2H ) . 
Kvamplp R2 Synthssis of 3-f4-(N.N- 

rH Pthyl amirin) snl f nnyl mpthyl phenyl 1 - 1 - ( 4 - er.h vl r>i r>P.ra 7. \ n - 1 - 
yl ) i Roqni nnl i np. hydrochloride 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (101 
mg, yield; 17%) from 1 -bromo-4 -N, N- 

diethylaminosulf onylmethylbenzene (819 mg) and 3-bromo-l- 
(4-ethylpiperazin-l-yl) isoquinoline (530 mg) . The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 

a H-NMR(400MHz,DMSO-d s ) ; <5 (ppm) 1 . 04 ( t , J = 7 . 2Hz , 6H) , 

1 . 31 (t, J=7 . 2Hz, 3H) , 3 . 10 (q, J = 7 . 2Hz , 4H) , 3 . 1 8 - 3 . 2 5 (m , 2H) , 

3 . 30-3 .38 (m, 2H) , 3 . 51 - 3 . 61 (m, 4H) , 4 . 0 0 ( d , J= 1 3 . 2Hz , 2H) , 

4.43(s,2H), 7 .50 (d, J=8 .4Hz, 2H) , 7 . 6 0 ( t , J= 8 . 0Hz , 1H) , 

7.74(t, J=8.0Hz, 1H) , 7 . 9 8 ( d , J= 8 . 0Hz , 1H ) , 8 . 1 0 ( d , J= 8 . 0Hz , 1H) , 

8.11(s,lH). 8.20 (d, J=8.4Hz, 2H) . 

MS (FAB) m/z 467 (M+H) \ 

Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; 8 (ppm) 1 . 12 ( t , J = 7 . 2Hz , 6H) , 

1 . 19 (t, J = 7 .2Hz, 3H) , 2.58(q, J=7.2Hz,2H) , 2.78(br,4H), 

3 .13 (q, J = 7 . 2Hz, 4H) , 3 , 61 (br, 4H) , 4 . 27 (s, 2H) , 7 . 4 6 - 7 . 5 0 (m, 1H) , 

7.48(d, J=8.0Hz,2H) , 7 . 0 6 ( t , J= 8 . 0Hz , 1H ) , 7.72(s.lH), 

7 . 80 (d, J=8 . 0Hz, 1H) , 8 . 0 8 ( d , J= 8 . 0Hz , 1H ) , 8 . 1 9 ( d , J= 8 . 0Hz , 2H ) . 

F.yampl p 83 .qynfhPRis nf 3 - 1 4 - f t e t r a hyri ropy r a n - 4 - vl ) Dhfin vll - 

1 . (4-pt-hylpipp-rnzin-l - yl ) i soqiii no! inp hydrorhl ori de 
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Methanol (80 ml) and platinum oxide (100 mg) were added 
to 3- [4- (5, 6-dihydro-2H-pyran-4-yl)phenyl] -1- (4- 
ethylpiperazin- 1-yl) isoquinoline (2.3 g), and the mixture was 
reacted at room temperature for 2 hr . The reaction solution 
was filtered through Celite, and then evaporated. The 
resulting residue was basified with a IN aqueous solution of 
sodium hydroxide, and then partitioned between ethyl acetate 
and water. The resulting organic layer was washed with water, 
dried and concentrated. Then, the resulting residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) , to give an oil (905 mg , yield; 47%) . The oil 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p. ; 148 -150°C 

'H-NMR (400MHz, DMSO-d 5 ) ; <5 (ppm) 1 . 33 ( t , J = 7 . 2Hz , 3H) , 1.70- 
1.76(m,4H), 2.85(br,lH), 3 . 2 0 - 3 . 2 8 (m, 2H) , 3 . 3 0 - 3 . 3 8 (m , 2H) , 
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3 .44-3 .56 (m,4H) , 3 . 63 (d, J-ll. 6Hz. 2H) , 3 . 95 - 4 . 01 (m, 4H) , 
7.40(d, J=8.4Hz,2H) , 7 . 60 ( t, J=8 . 4Hz , 1H) , 7 . 7 4 ( t , J= 8 . 4Hz , 1H) , 
7.99(d, J=8.4Hz,lH) , 8.06(s,lH), 8 . 1 1 ( d , J- 8 . 4Hz , 1H ) , 
8 .14 (d, J = 8 .4Hz, 2H) . 
MS (FAB) m/z 402 (M+H)*. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.69- 

1 .93 (m, 4H) , 2 . 55 (q, J=7 . 2Hz, 2H) , 2 .76 (br, 4H) , 2 . 7 5 - 2 . 88 (m, 1H) , 

3 .53-3 .59 (m, 2H) , 3.59(br,4H), 4 . 09 - 4 . 13 (m, 2H) , 

7.33 (d, J=8 .4Hz , 2H) , 7.45 (ddd, J=8 .4 , 8 . 0 , 1 .2Hz, 1H) , 

7 .58 (ddd, J=8.4, 8.0, 1.2Hz, 1H) , 7.67(s,lH), 7 . 7 8 ( d , J= 8 . 0Hz , 1H ) , 

8.07 (d, J=8 .4Hz, 1H) , 8.12 (d, J=8 . 4Hz , 2H) . 

RxamplP R4 Synthpsis of 3 - U - f 5 . 6 - d i h vdro - 2H - nv ra n - 4 - 
yl ) phpnyl ] - 1 - (4-pthy1pippra7in-1 -yl ) i soquinoline ... 
hycirochl nri de 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (443 
mg , yield; 58%) from 1 - bromo - ( 5 , 6 - dihydro - 2H -pyran - 4 - 

216 



98046PCT 



yl) benzene (2.3 g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 - 

yl) isoquinoline (800 mg) . The free compound was converted into 

a hydrochloride in a conventional manner, to give the 

hydrochloride of the title compound as yellow crystals. 

Hydrochloride : 

m.p.; 170-172°C 

'H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J= 7 . 2Hz , 3H) , 3.20- 
3.38(m,2H), 3 .32-3 .40 (m, 2H) , 3 . 54 ( t , J= 13 . 6Hz , 4H) , 
3 . 6 3 (d, J- 12 . 0Hz, 2H) , 3 . 8 6 (t, J=5 . 6Hz , 2H) , 4 . 01 (d, J=14 . 0Hz, 2H) 
4.27(br,2H), 6.38(br,lH), 7 . 60 (d, J=8 . 8Hz , 2H) , 

7.61 (t, J-8.0HZ, 1H) , 7 .75 (t, J=8 . 0Hz, 1H) , 7 . 99 (d, J = 8 . 0Hz , 1H) , 
8.11(s,lH), 8.13 (d, J=8.0Hz, 1H) , 8 . 20 (d, J = 8 . 8Hz , 2H) . 
MS (FAB) m/z 400 (M+H)*. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 8 (ppm) 1 . 17 { t , J = 7 . 2Hz , 3H) , 2.52- 

2.58(m,2H), 2 . 54 ( q , J = 7 . 2Hz , 2H ) , 2.75(br,4H), 3.59(br,4H), 

3 . 95 (t, J=5 . 6Hz, 2H) , 4 . 3 5 ( t , J = 2 . 8Hz , 2H ) , 6.20(br,lH), 

7.45 (ddd, J=8 .4, 8 .0, 1.2Hz, 1H) , 7.48(d,J=8. 8Hz, 2H) , 

7 . 57 (ddd, J=8 .4 , 8 . 0, 1 . 2Hz, 1H) , 7.68(s,lH), 7 . 77 (d, J=8 . 0Hz , 1H) 

8 . 07 (d, J=8 . 0Hz ,1H), 8 . 14 ( d , J= 8 . 8Hz , 2H ) . 

Exampl p 8 5 Synthpsis nf 3- (4- 

Pthyl rarhnnyl ami nompthyl phenyl ) - 1 - ( 4 - e thy 1 p i.pera z in - 1 - 
yl ) i soqu i nol i rip hyrlrnrhlnridp 
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o 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained {608 
mg, yield; 59%) from l-bromo-4- 

ethylcarbonylaminomethylbenzene {2.31 g) and 3 - bromo - 1 - (4 - 
ethylpiperazin- 1-yl) isoquinoline (808 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 171-174°C 

X H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 6(ppm) 1.05 (t,J=7.6Hz,3H) , 
1 . 33 (t, J = 7 . 2Hz, 3H) , 2 . 17 (q, J = 7 . 6Hz , 2H) , 3 . 15 - 3 . 2 8 (m, 2H) , 
3.30-3.38(m,2H) , 3 . 53 ( t , J= 12 . 8Hz , 2H) , 3 . 6 1 ( d , J= 11 . 2Hz , 2H) , 
3 . 99 (d, J = 12 . 8Hz, 2H) , 4 . 32 ( d , J= 6 . 0Hz , 2H ) , 7 . 3 8 ( d , J= 8 . 4Hz , 2H ) , 
7 . 61 (t, J = 8 . 0Hz, 1H) , 7.74 (t, J=8.0Hz,lH) , 7 . 99 (d, J=8 . 0Hz , 1H) , 
8.07(s,lH), 8 . 11 (d, J = 8 . 0Hz , 1H) , - 8 . 15 (d , J = 8 . 4Hz , 2H) , 
8.37 ( t , J=6 . 0Hz , 1H) . 
MS { FAB ) m/z 403(M+H)\ 
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Example 86 .Synthesis of 3- (4- 



propyl narhnnyl ami nomethyl phenyl ) - 1 - (4 - ethyl pi psrazin-l 
yl ) isnqninnl inp hydrorbl nri dp 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (777 
mg, yield; 52%) from l-bromo-4- 

propylcarbonylaminomethylbenzene (2.34 g) and 3-bromo-l- (4- 
ethylpiperazin- 1 -yl) isoquinoline (1.14 mg) . The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m.p . ; 12 6 - 12 8°C 

'H-MR (400MHz, DMSO-d 6 ) ; 5(ppm) 0.88 (t, J = 7 .2Hz, 3H) , 

1 . 33 ( t, J=7 . 2Hz , 3H) , 1 . 57 (q, J=7 . 2Hz , 2H) , 2 . 15 ( t , J=7 . 2Hz , 2H) , 

3 . 18-3 . 26 (m, 2H) , 3 . 3 0 - 3 . 4 0 (m, 2H)- , 3 . 52 - 3 . 6 3 (m , 4H) , 

4 . 00 (d, J=13 . 6Hz , 2H) , 4 . 3 3 ( d , J= 6 . 0Hz , 2H ) , 7 . 3 8 ( d , J= 8 . 4Hz , 2H) , 
7 . 61 (t, J=8 . 0Hz, 1H) , 7 . 74 ( t , J=8 . 0Hz , 1H) , 7 . 9 8 ( d , J- 8 . 0Hz , 1H) , 



o 
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8.07(s.lH), 8.11(d, J=8.0Hz ( lH) , 8 . 12 (d, J= 8 . 4Hz , 2H) , 
8.40 (t, J = 6 . 0Hz, 1H) . 
MS (FAB) m/z 417 (M+H)*. 
Free compound: 

X H-NMR (4 0 0MHz, CDC1 3 ) ; <5 (ppm) 0 . 98 ( t , J = 7 . 2Hz , 3H) , 

1.18{t,J=7.2Hz,3H) , 1.67-1.76 (m,2H) , 2 . 22 < t , J=7 . 2Hz , 2H) , 

2 . 55 (q, J=7 . 2Hz, 2H) , 2.76(br,4H), 3.59(br,4H), 

4.50 (d, J = 5. 6Hz, 2H) , 5.75(br,lH), 7 . 37 ( d , J= 8 . 4Hz , 2H) , 

7.46 (t, J = 8. 0Hz, 1H) , 7 . 5 9 ( t , J= 8 . 0Hz , 1H ) , 7.68(s,lH), 

7 . 79 (d, J=8 . 0Hz , 1H) , 8 . 0 8 ( d , J= 8 . 0Hz , 1H ) , 8 . 14 ( d , J= 8 . 4Hz , 2H ) . 

Kxampl fi7 Synthpsi s of l-(4- 

e thy 1 ami nonarbortyl msf.hylphpnyl > - 1 - (4-Pthylpippra7.in-1 - 
yl ) i soquinol i ns hydrorh 1 nri pIp 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (587 
mg, yield; 56%) from l-bromo-4- - 

ethylaminocarbonylmethylbenzene (1.29 g) and 3 - bromo - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (830 mg). The free compound 



H 
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was converted into a hydrochloride in a conventional manner 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 143-145°C 

'H-NMR (400MHz , DMSO-d s ) ; 6 (ppm) 1 . 0 3 ( t , J = 7 . 2Hz , 3H ) , 

1 . 33 ( t, J=7 . 2Hz , 3H) , 3 . 06 - 3 . 12 (m, 2H) , 3 . 18 - 3 . 2 6 (m, 2H) , 3.30 

3.38(m,2H), 3.46{s,2H), 3 . 52 - 3 . 63 (m, 4H) , 4 . 00 (d, J = 13 . 2Hz , 2H) 

7 . 39 (d, J=8 . 4Hz, 2H) , 7 . 6 0 (dt , J= 8 . 0 , 1 .2Hz, 1H) , 

7 .74 (dt, J=8 . 0, 1 .2Hz, 1H) , 7 . 98 (d, J=8 . 0Hz , 1H) , 8.07{s.lH), 

8 . 11 (d, J=8 . 0Hz, 1H) , 8 . 12 ( d , J= 8 . 4Hz , 2H) . 

MS (FAB) m/z 403 (M+H)*. 

Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 6 1 ( t , J=7 . 2Hz , 3H) , 

1 . 18 (t, J=7 . 2Hz, 3H) , 2.56(q, J=7.2Hz,2H) , 2.78(br,4H), 3.23- 

3.29{m,2H), 3.60(br,4H), 3.64(s,2H), 5.40(br,lH), 

7 . 35 (d, J=8 . 4Hz , 2H) , 7 . 4 5 ( t , J= 8 . 0Hz , 1H) , 7 . 6 0 ( t , J= 8 . 0Hz , 1H) 

7.70(s,lH) , 7 . 80 (d, J=8 . 0Hz , 1H) , 8 . 0 9 ( d , J= 8 . 0Hz , 1H) , 

8 . 17 (d, J=8 . 4Hz , 2H) . 

F.yaTnpIP 8 8 Synthesi s of 3 - U - 

propyl aminocarbonyl me thy 1 phenyl ) - 1 - (4 - ethyl pi ppra v. i n - 1 - 
yl ) i snqn \ noT i ne hyiirnrhlori^p 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (517 
mg, yield; 56%) from l-bromo-4- 

propylaminocarbonylmethylbenzene (2.01 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin - 1 -yl ) isoquinoline (706 mg). The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 138-141°C 

1 H-NMR(400MHz,DMSO-d s ) ; <5 (ppm) 0 . 84 ( t , J = 7 . 2Hz , 3H) , 

1 . 33 (t, J = 7 . 2Hz , 3H) , 1 . 4 0 - 1 . 4 5 (m, 2H ) , 3 . 03 (q, J = 7 . 2Hz , 2H) , 

3 . 22 (t, J=7 . 2Hz , 2H) , 3 . 3 0 - 3 . 4 0 (m , 2H ) , 3.47(s,2H), 3.52- 

3.63(m,4H), 4 . 0 1 < d , J= 1 3 . 2Hz , 2H ) , 7 . 3 9 ( d , J= 8 . 0Hz , 2H) , 

7 . 61 (t, J=8 . 0Hz , 1H) , 7 . 74 ( t, J=8 . 0Hz , 1H) , 7 . 9 8 ( d , J= 8 . 0Hz , 1H) , 

8.07(s,lH), 8 . 11 (d, J=8 . 0Hz , 1H) , 8 . 12 ( d , J= 8 . 0Hz , 2H ) . 

MS (FAB) m/z 417 (M+H) \ 

Free compound: 
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1 H-NMR(400MHz,CDCl J ) ; 6 (ppm) 0 . 84 { t , J = 7 . 2Hz , 3H) , 

1 .18 (t, J = 7 .2Hz, 3H) , 1.40-1.50 (m, 2H) , 2 . 5 6 ( q, J = 7 . 2Hz , 2H ) , 

2.77(br,4H), 3 . 18 <q, J=6 . 4Hz , 2H) , 3.59(br,4H), 3.65(s,2H), 

5.42(br,lH), 7.36(d, J=8.4Hz,2H) , 7 . 48 ( t , J= 8 . 0Hz , 1H) , 

7 . 60 (t, J=8 . OHz, 1H) , 7.70(S,1H), 7 . 8 0 ( d , J= 8 . OHz , 1H) , 

8 . 09 (d, J=8 . OHz, 1H) , 8 . 17 (d, J=8 . 4Hz, 2H) . 

Kvampl p 89 /lyn r.h.fi S i S of 3 - (4 - 

hii tyl ami nor a rhnnyl mphhyl phpnyl ) - 1 - ( 4 - pf.hyl pi psra 7in-1 - 
ylHsnquinnlinp hy drnrhl nri rip 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (615 
mg, yield; 67%) from l-bromo-4- 

butylaminocarbonylmethylbenzene (1.75 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin - 1 -yl) isoquinoline (679 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochlori de : 



H 
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m.p. ; 133-136 C 

1 H-NMR(400MHz,DMSO-d s ) ; 6 (ppm) 0 . 87 ( t , J=7 . 2Hz , 3H ) , 1.27- 
1.42 (m,7H), 3 . 06 (q, J=6 . 4Hz, 2H) , 3 . 18 - 3 . 26 (m, 2H) , 3.30- 
3.38(m,2H), 3.47(s,2H), 3 . 51 - 3 . 63 (m, 4H) , 4 . 00 (d, J- 13 . 6Hz , 2H) , 
7.39 (d, J = 8.4Hz,2H) , 7 . 6 1 ( t , J= 8 . 0Hz , 1H) , 7 . 7 4 ( t , J= 8 . OHz , 1H) , 
7 . 95 (d, J = 8 . OHz, 1H) , 8.06(s,lH), 8 . 1 1 ( d , J= 8 . OHz , 1H) , 
8 . 12 (d, J=8 .4Hz, 2H) . 
MS (FAB) m/z 431 (M+H) \ 
Free compound: 

1 H-NMR(400MHz, CDClj) ; 5 (ppm) 0 . 88 ( t , J = 7 . 2Hz , 3H) , 

1.18(t,J=7.2Hz,3H) , 1.32-1.42 (m,2H) , 1 . 37 - 1 . 44 (m, 2H) , 

2 . 56 (q, J = 7 . 2Hz, 2H) , 2.76(br,4H) , 3 . 2 1 ( q , J= 6 . 4Hz , 2H ) , 
3.59(br,4H), 3.64(s,2H), 5.39(br,lH), 7 . 35 (d, J=8 . 4Hz , 2H) , 
7.48 (t,J=8. OHz, 1H) , 7 . 6 0 ( t , J= 8 . OHz , 1H) , 7.71(s,lH), 
7 . 80 (d, J=8 . OHz , 1H) , 8 . 0 9 ( d , J= 8 . OHz, 1H) , 8 . 17 (d, J = 8 . 4Hz , 2H) . 
Rvamplp 90 Synf.hpsis of 3 - f A - mpt.hyl sn 1 f ony 1 me thy 1 ph en yl ) - 1 - 
(4 - f>f.hy1 pippra7in-1 -yl ) i snqninnl ins hy^rnrhl oride 




S0 2 Me 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (430 
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mg, yield; 49%) from 1 -bromo-4 -me thylsulf onylmethylbenzene 
(1.26 g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 -yl) isoquinoline 
(685 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 260-2 62°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 5 (ppm) 1 .34 ( t , J = 7 . 2Hz , 3H) , 2 . 95 (s. 3H) , 

3 . 18-3 . 28 (m, 2H) , 3 . 3 0 - 3 . 3 8 (m, 2H) , 3 . 55 - 3 . 63 (m, 4H) , 

4 . 02 (d, J=13 . 6Hz , 2H) , 4.57(s,2H), 7 . 55 (d , J= 8 . 4Hz , 2H) , 

7.63 (t, J=8.0Hz, 1H) , 7 .76 (t, J=8 . 0Hz, 1H) , 8 . 0 0 ( d , J= 8 . 0Hz , 1H) , 

8.13 (d, J=8.0Hz,lH) , 8.13(s,lH), 8 . 23 (d, J=8 . 4Hz , 2H) . 

MS (FAB) m/z 410 (M+H)*. 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; d (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2 . 56 (q, J=7 . 2Hz, 2H) , 2.77(br,4H), 2.79(s,2H), 3.59(br,4H), 

4 . 32 (s, 2H) , 7.49 (ddd, J=8 .4, 8.0, 1.2Hz, 1H) , 7 . 51 ( d , J= 8 . 4Hz , 2H) , 

7.61 (ddd, J=8.4,8.0,1.2Hz,lH), 7 . 72 (s, 1H) , 7.81(d,J=8. 0Hz, 1H) , 

8 . 09 (d, J=8 . 4Hz , 1H) , 8 . 2 2 (d, J=8 . 0Hz, 2H) . 

R-x-ampl p 91 Synthesis of 3 - (3 - chloro-4 - 

pthyl snl ferny 1 ami nomsthyl phenyl ) - 1 - ( 4 - Rthyl pi per a z i n - 1 - 
yl ) i snqii i nol i ne hydrochloride 
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N. 



N" 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (101 
mg, yield; 17%) from 3 - chloro - 4 - ethyl sul f onylaminomethyl - 
bromobenzene (819 mg) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 - 
yl) isoquinoline (530 mg) . The free compound was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 278-280 C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H) , 

1 . 31 (t, J = 7 . 2Hz, 3H) , 3 . 04 (q, J=7 . 2Hz, 2H) , 3 . 1 8 - 3 . 2 5 (m, 2H) , 

3 . 28-3 . 37 (m, 2H) , 3 . 5 1 ( t , J= 12 . 8Hz , 2H) , 3 . 6 2 ( d , J= 1 1 . 6Hz , 2H ) , 

3 . 97 -4 . 03 (m, 2H) , 4 . 2 9 ( d , J= 6 . 0Hz , 2H ) , 7 . 6 2 ( t , J= 8 . 0Hz , 1H) , 

7 . 66 (d, J=8 . 0Hz, 1H) , 7 . 7 5 ( t , J= 8 . 0Hz , 1H ) , 7 . 9 9 ( d , J= 8 . 0Hz , 1H ) , 

8 . 12 {d, J=8 . 0Hz, 1H) , 8 . 18 (dd, J=8 . 0 , 1 . 6Hz, 1H) , 8.18(s,lH), 

8 . 24 (d, J=l . 6Hz , 1H) . 

MS ( FAB) m/z 473(M+H)*. 

Free compound: 



226 



98046PCT 



'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 
1.30{t, J=7.6Hz,3H) , 2 . 56 (q, J=7 . 2Hz , 2H) , 2.77(br,4H), 
2 . 93 (q, J=7 . 6Hz , 2H) , 3.59(br,4H), 4 . 45 ( d , J= 6 . 4Hz , 2H ) , 
4 . 8 8 (br, 1H) , 7.50 (dad, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7 . 52 (d, J=8 . 0Hz, 1H), 7.61 (ddd, J=8 . 4, 8 . 0, 1 . 2Hz, 1H) , 7 . 68 (s, 1H) , 
7.80(d,J=8.4Hz,lH), 8.05 (dd, J=8 . 0, 1 . 6Hz, 1H) , 
8 . 08 (d, J=8 . 4Hz, 1H) , 8 . 23 (d, J=l . 6Hz ,1H) . 
Rxamplp 92 Syn thps i r of 3 - ( 3 - r.h 1 nrn - A - 

propyl sul fnnyl ami nomethylphenyl ) -1 - (4 - Pthyl pi ppra 7 i n - 1 - 
y1)isnqiiinnline hydrochloride 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (365 
mg, yield; 39%) from 3 - chloro - 4 - propyl sul f onylaminomethyl - 
bromobenzene (1.58 g) and 3 -bromo- 1 - ( 4 - e thylpiperaz in - 1 - 
yl) isoquinoline (825 mg) . The free compound was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
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m.p.; 253-255 C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 0 . 94 ( t , J=7 . 6Hz , 3H) , 

1.31 (t, J=7.2Hz, 3H) , 1.62-1.74 <m,2H) , 2 . 98 - 3 . 02 (m, 2H) , 3.18- 

3.25(m,2H), 3 . 3 0 - 3 . 38 (m, 2H) , 3 . 5 0 ( t , J= 12 . 8Hz , 2H) , 

3 . 62 (d, J-ll . 6Hz, 2H) , 3 . 9 9 ( d , J= 1 3 . 2Hz , 2H) , 4 . 2 8 { d , J= 6 . 0Hz , 2H ) , 

7 . 62 (t, J=8 . 0Hz, 1H) , 7 . 65 (d, J = 8 . 0Hz , 1H) , 7 . 7 5 ( t , J= 8 . 0Hz , 1H) , 

7 . 99 (d, J=8 . OHz, 1H) , 8 . 12 (d, J=8 . 0Hz, 1H) , 

8 . 18 (dd, J=8 . 0, 2 . 0Hz , 1H) , 8 . 18 < s , 1H) , 8 . 24 (d, J = 2 . OHz , 1H) . 
MS (FAB) m/z 488 (M+H) \ 

Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 0 . 96 ( t , J = 7 . 6Hz , 3H) , 

1 . 19 ( t , J=7 . 2Hz, 3H) , 1 . 76-1 . 81 (m, 2H) , 2 . 57 (q, J=7 . 2Hz , 2H) , 

2.77(br,4H), 2 . 87 - 2 . 9 1 (m, 2H) , 3.59(br,4H), 

4 . 45 (d, J=6 . 4Hz, 2H) , 4 . 82 ( t , J= 6 . 4Hz , 1H) , 7 . 5 0 ( t , J= 8 . 4Hz , 1H ) , 
7 . 52 (d, J=8 . 0Hz, 1H) , 7 . 61 (t , J=8 . 4Hz , 1H) , 7.68(s,lH), 
7 . 80 (d, J=8 . 4Hz, 1H) , 8 . 0 5 ( dd , J= 8 . 0 , 1 . 6H z , 1H ) , 
8 . 08 (d, J = 8 . 4Hz, 1H) , 8 . 2 3 ( d , J=l . 6Hz , 1H ) . 

F.xampl s 93 Syn t hesis o f 3 - (4 -morphnl i nylroef.hylpheny l ) - 1 - (4 - 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (472 
mg, yield; 71%) from 4-morpholinylmethyl-broraobenzene (1.02 g) 
and 3 -bromo - 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (651 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as a yellow amorphous. 
Hydrochloride (amorphous) : 
MS (FAB) m/z 417(M+H) + . 
Free compound: 

X H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2 . 49 (t, J = 4 . 8Hz, 4H) , 2 . 54 (q, J=7 . 2Hz , 2H) , 2.77(br,4H), 

3.56(s,2H), 3.60(br,4H), 3 . 73 ( t , J=4 . 8Hz , 4H) , 

7 . 42 (d, J = 8 . 4Hz, 2H) , 7 . 4 6 (dt , J=8 . 0 , 1 . 2Hz , 1H) , 

7 .59 (dt, J=8.0, 1.2Hz, 1H) , 7.69(s,lH), 7 . 7 9 ( d , J= 8 . 0Hz , 1H) , 

8 . 08 (d, J = 8 . 0Hz, 1H) , 8 . 12 (d, J=8 . 4Hz, 2H) . 

Fxampl e. 9A Synthesis of 3 - (4 - thi nmorphol i nyl ttip thy 1 phenyl ) - 

1 - (4-pt.hylpippra7iTi-1 - yl ) i snqni nnl ins hydrnrhl nri dp 



In the same manners sequentially as in Examples 161-2 and 
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20, the free compound of the title compound was obtained (273 
mg, 22%) from 4 - thiomorphol inylmethyl -bromobenzene (1.08 g) 
and 3-bromo-l- (4 - ethylpiperazin- 1 -yl ) isoquinoline (882 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 193-197°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 

2 . 81 (d, J = 14 .4Hz, 2H) , 3 . 08 - 3 . 16 (m, 2H) , 3 . 2 1 - 3 . 3 8 (m, 6H) , 

3 . 53 -3 . 65 (m, 6H) , 4 . 01 ( d , J= 12 . 8Hz , 2H ) , 4 . 4 0 ( d , J= 5 . 2Hz , 2H ) , 

7 . 64 (t, J = 8 . 0Hz, 1H) , 7 . 77 ( t , J=8 . 0Hz , 1H) , 7 . 7 9 ( d , J= 8 . 4Hz , 2H ) , 

8 . 01 (d, J=8 . 0Hz, 1H) , 8 . 14 (d, J=8 . 0Hz , 1H) , 8.17(s,lH), 

8 . 28 (d, J=8 . 4Hz, 2H) . 

MS (FAB) m/z 433(M+H)\ 

Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 
2 . 56 (t, J=7 . 2Hz , 4H) , 2.68-2.77 (m, 1 OH ) , 3.58(s,2H), 
3.68(br,4H), 7 . 4 0 (d , J=8 . 0Hz , 2H) , 

7.46 (ddd, J=8.4,8.0,1.2Hz,lH), 7.59 (ddd, J=8.4,8.0,1.2Hz,lH) , 
7.69{s,lH), 7 . 79 (d, J=8 . 0Hz , 1H) , 8 . 07 (d, J= 8 . 4Hz , 1H) , 
8 . 12 (d, J=8 . 0Hz , 2H) . 

Example 95 Synthesis of 3 - [4 - ( 3 - oxa zol i d i none ) phenyl! - 1 - ( 4 - 
ethyl pi per a zi n - 1 -yl ) isoquinoline hydrochl ori de 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (1.0 
g, yield; 71%) was obtained from 1 -bromo- 4 - (3 - 
oxazol idinone) benzene (2.29 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin - 1 -yl ) isoquinoline (1.19 g) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 171-174°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.20- 

3.28(m,2H), 3 . 32 - 3 . 39 (m, 2H) , 3.54 (t, J=12 . 8Hz , 2H) , 

3 . 62 (d, J = 10 . 8Hz, 2H) , 4 . 02 (d, J=13 . 6Hz , 2H) , 4 . 14 ( t , J= 8 . 0Hz , 2H) , 

4 . 46 -4 . 50 (m, 2H) , 7 . 6 0 ( t , J= 8 . 0Hz , 1H ) , 7 . 7 1 ( d , J= 8 . 8 , Hz , 2H ) , 

7 .74 (t, J=8 . 0Hz, 1H) , 7 . 9 8 ( d , J= 8 . 0Hz , 1H ) , 8.08(s,lH), 

8 . 11 (d, J=8 . 0Hz , 1H) , 8 . 24 (d, J=8 . 8Hz , 2H) . 

MS (FAB) m/z 403 (M+H) \ 

Free compound: 
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1 H-NMR(4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 19 ( t , J = 7 . 2Hz , 3H) , 
2 . 58 <q, J=7 . 2Hz, 2H) , 2.79(br,4H), 3.61(br,4H), 4.04- 
4.08{m,2H), 4 .44-4 .48 (m, 2H) , 7 . 44 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 
7.57{ddd, J=8 .4, 8 . 0, 1 .2Hz, 1H) , 7 . 6 1 ( d , J= 8 . 8Hz , 2H ) , 7.65(s,lH), 
7 . 76 (d, J=8 . 0Hz , 1H) , 8 . 04 (d, J=8 . OHz , 1H) , 8 . 1 6 ( d , J= 8 . 8Hz , 2H) . 
Kxampl r 9 6 Synthesis o f 3 - [ 4 - { 4 . 4 - ethyl enedioxypiper idi n - 1 - 
yl ) phenyl ] - 1 - ( 4 - ethyl pi pera z i n - 1 - y 1 ) i soqui nol ine 



3 - Bromo - 1 - ( 4 - ethylpiperaz in - 1 - yl ) i soquinoline (1.72 g) 
and 4 - (4,4- ethylenedioxypiperidin - 1 - 

yl ) phenyl tributylstannum (3.12 g) were reacted in the presence 
of tetrakistriphenylphosphine dichloride (0.5 g) in xylene (50 
ml) at 140°C for 5 hr . The reaction solution was concentrated, 
and ethyl acetate and an aqueous saturated solution of sodium 
bicarbonate were added to the resulting residue, for 
partitioning. The resulting organic layer was washed with 
water and brine, dried over magnesium sulfate and evaporated. 
The resulting residue was purified by silica gel column 
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chromatography (methylene chloride/methanol system) , to give 
1.27 g of the title compound as a white powder. 
Free compound: 
m.p.; 118°C 

1 H-NMR(400MHz, CDClj) ; S (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.87(br- 
t,4H), 2 . 55 (q, J = 7 . 2Hz, 2H) , 2 . 75 (br - s , 4H) , 3.42(m,4H), 
3.58(br-s,4H), 4 . 01 (s, 4H) , 7 . 03 (d, J = 8 . 8Hz, 2H> , 7.41 (br- 1, 1H) , 
7.55 (br-t, 1H) . 7.60(s,lH), 7 . 7 5 (d , J= 8 . 0Hz , 1H) , 
8 . 05 (d, J=8 . 0Hz , 1H) , 8 . 08 (dd, J=8 . 8Hz, 2H) . 

Ry^mpl p 97 Sy nt hesis, of 1 - (4 - ethyl pi peraz i n - 1 - yl ) - 3 - [4 - (4 - 
hyd-royyp-i ppri d i n - 1 -yl ) phe n y l 1 i soqiii nol ine tr i h ydrochl ori de 



3- [4- (4 , 4 - Ethylenedioxypiperidin - 1 -yl ) phenyl ] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline (290 mg) obtained in Example 
96 was treated with camphorsulf onic acid and methanol. Then, 
a 2N aqueous solution of hydrochloric acid (50 ml) was added 
thereto, and the mixture was reacted for 1 hr . The reaction 
solution was basified and extracted with ethyl acetate. The 
resulting organic layer was washed with water and brine, and 




.OH 
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dried over magnesium sulfate. The solvent was evaporated, the 
resulting residue was dissolved in methanol (20 ml) , and then 
it was reacted with sodium borohydride (54 mg) . The reaction 
solution was evaporated, and the reuslting residue was purified 
by silica gel column chromatography (methylene 
chloride/me thanol system) , to give 119 mg of the free compound 
of the title compound as a white solid. 
Free compound: 

*H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 1.71(m,2H), 

2.04 (m,2H), 2 . 55 (q, J=7 . 2Hz , 2H) , 2 . 7 6 (br - s , 4H) , 

3.00 (ddd, J=12 . 8, 10 . 0, 3 . 0Hz, 2H) , 3.56 (br-s, 4H) , 

3 . 67 (dt, J-12 . 8, 4 .4Hz, 2H) , 3.88(m,lH), 7 . 02 (d, J=8 . 8Hz , 2H) , 

7 . 41 (br- t, 1H) , 7 . 55 (br- t, 1H) , 7.60(s,lH), 7 . 7 5 ( d , J= 8 . 0Hz , 1H ) , 

8.05(d,J=8.0Hz,lH), 8 . 08 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 148 mg of the title compound as a white 
powder . 

Hydrochloride : 
m.p . ; 17 8°C 

MS (FAB) m/z 417 (M+H)*. 

Exampl p 9 8 Rynl-hpsis of 1 - ( 4 - e t hy 1 p i psra 7. i n - 1 - y 1 ) - 3 - f 4 - ( 4 - 
m ethoxypiperidin-l-yDphenyll isogninol ine t.ri hydrochl ori de 
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3 - Bromo- 1 - (4 - ethylpiperaz in - 1 -yl ) isoquinoline (0.79 g) 
and 4 - (4 -methoxypiperidin - 1 -yl) phenyl tributylstannum (1.30 
g) were reacted in the presence of tetrakis triphenylphosphine 
dichloride (0.30 g) in xylene (30 ml) at 140 C for 5 hr. The 
reaction solution was concentrated, and ethyl acetate and an 
aqueous solution of saturated sodium bicarbonate were added to 
the resulting residue, for partitioning. The resulting 
organic layer was washed with water and brine, dried over 
magnesium sulfate, and the solvent was evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
0.17 g of the free compound of the title compound as a yellow 
solid. 

Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 1.72(m,2H), 

2.03(m,2H), 2.55(q,J=7.2Hz,2H), -2 . 76 (br- s , 4H) , 

3 . 00 (ddd, J=12 . 8 , 10 . 0 , 3 . 0Hz , 2H) , 0.40(s,3H), 3.48(m,lH), 

3 . 59 (br-s, 4H) , 7 . 02 (d, J=8 . 8Hz , 2H) , 7 . 4 1 (br - t , 1H) , 7.55(br- 
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t,lH), 7.61(s,lH), 7 .75 (d, J=8 . OHz, 1H) , 8 . 05 {d, J=8 . OHz , 1H) , 
8 .08 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether, to give 0.24 g of the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 16 5°C 

MS (FAB) m/z 431(M+H)\ 

Ryainpl s 99 Synthesis of 3 - [ 2 - ( 4 - acetyl pi peraz i n - 1 - 

yl ) pyri rH n - 5 -yl ] - 1 - ( 4 - ethyl pi ppra z i n - 1 -yl ) i snqui nol ine 

tri hyd r-orhl ori rie 



o 




3 - Bromo - 1 - ( 4 - ethylpiperazin - 1 - yl) isoquinoline (0.53 g) 
and [2 - (4 - ace tylpiperazin - 1 -yl) pyri din- 5 -yl] tributylstannum 
(0.91 g) were reacted in the presence of 

tetrakistriphenylphosphine dichloride (0.30 g) in xylene (30 
ml) at 140°C for 5 hr . The reaction solution was concentrated. 
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Ethyl acetate and an aqueous solution of saturated sodium 
bicarbonate were added to the resulting residue, for 
partitioning. The resulting organic layer was washed with 
water and brine, dried over magnesium sulfate, and the solvent 
was evaporated. The resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) , to give 0 . 67 g of the free compound of the tilte compound 
as a white powder. 
Free compound: 

'H-NMR (400MHz, CDCI3) ; 6 (ppm) 1 . 2 1 ( t , J = 7 . 2Hz , 3H) , 2.16(s,3H), 

2 . 81 (br-s, 4H) , 3 . 56 - 3 . 6 6 (m, 8H) , 3.73(m,2H), 3.78(m,2H), 

6 . 75 (d, J=8 . 8Hz , 2H) , 7.44 (br-t, 1H) , 7.56(s,lH), 7.57 (br-t, 1H) , 

7 . 76 (d, J=8 . 0Hz , 1H) , 8 . 0 4 (d, J=8 . 0Hz , 1H) , 

8 . 28 (dd, J=8 . 8 , 2 .4Hz, 1H) , 9 . 01 (d, J=2 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.72 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m. p . ; 2 0 6°C 

X H-NMR (4 0 0MHz , DMSO-d 6 ) ; <5 (ppm) 1.33(t,J = 7.2Hz,3H), 2 . 08 (s, 3H) , 
3.23(m,2H), 3.37(m,2H), 3 . 54 (br - 1 , 2H) , 3 . 6 1 - 3 . 6 9 (m , 6H ) , 
3.77(br,2H), 3.86(br,2H), 3 . 98 (br-d, 2H) , 7.42(m,lH), 
7.63 (br-t, 1H), 7 . 7 7 (br - t , 1H ) , 7 . 97 (br-d, 1H), 8.11-8.16(m,2H), 
8.65(m,lH), 8.79(br,lH). 

Example 100 Synthesis of 3 - [4 - {4 - acetylpi perazin- 1 - 
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yl )phfmy1 ] -1 - ( 4 - Pthyl pi ppra ? i n - 1 -yl) i soquinol ine 
fri hydrochl nri rie 

o 

o 

k 

3 -Bromo- 1 - (4 - ethylpiperazin- 1 -yl) isoquinoline (0.27 g) 
and [4 - (4 - acetylpiperidin - 1 -yl) phenyl] tributy 1st annum (0.90 
g) were reacted in the presence of tetrakis triphenylphosphine 
dichloride (0.30 g) in xylene (30 ml) at 140°C for 5 hr . The 
reaction solution was concentrated. Ethyl acetate and an 
aqueous solution of saturated sodium bicarbonate were added to 
the resulting residue, for partitioning. The resulting 
organic layer was washed with water and brine, dried over 
magnesium sulfate, and the solvent was evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0.12 g of the free compound of the title compound as a white 
solid. 

Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; O(ppm) 1 . 21 { t , J=7 . 2Hz , 3H) , 2.l6(s,3H), 
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2 . 60 (q, J = 7 . 2Hz , 2H) , 2 . 81 (br- s , 4H) , 3.26{m,4H), 3 . 62 (br - s , 4H) , 
3.65(m,2H), 3.81{m,2H), 7 . 02 (d, J=8 . 8Hz , 2H) , 7 . 4 3 (br - t , 1H) , 
7 . 58 (br-t, 1H) , 7.62(s,lH), 7 . 77 (d, J=8 . 4Hz , 1H) , 
8.0 5(d, J=8.4Hz,lH) , 8 . 11 (d, J=8 . 8 8Hz , 2H) . 

The resulting free compound form was converted into a 
hydrochloride in a conventional manner, recrys tallized from 
ethanol /ether , to give 0.16 g of the title compound as a yellow 
powder . 

Hydrochloride : 

2 H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 33 ( t , J = 7 . 2Hz , 3H> , 2.07 (s,3H) , 
3.22-3.28 (m,4H) , 3 . 51 (br - 1 , 2H) , 3 . 6 0 - 3 . 68 (m, 4H) , 3.98(br- 
d,2H), 7.17 (m,lH), 7 . 5 6 (br - 1 , 1H ) , 7 . 7 1 (br - 1 , 1H ) , 7.94(br- 
d.lH), 7 . 94 (br-d, 1H) , 7 . 98 (br- s , 1H) , 8 . 07 - 8 . 13 (m, 2H) . 
MS (FAB) m/z 431 (M + H) \ 

Example 101 Synthesis of 3 - ( 2 - methoxyhen r.yl ) - 1 - ( 4 - 
ethyl pi ppra7i n - 1 -yl ) i Roqu inol i ne nxal ate 



Potassium hydroxide (117 mg) and hydrazine monohydrate 
(2 ml) were added to a solution of 3-(2- 
methoxyphenylcarbonyl ) -1- ( 4 - e thylpiperaz in - 1 - 
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yl) isoquinoline (261 mg) in ethylene glycol (6 ml), and the 
resulting mixture was reacted at 140°C overnight. Water and 
ethyl acetate were added to the reaction solution, for 
partitioning. The resulting organic layer was washed with 
brine, dried and evaporated. The resulting residue was then 
purified by NH- silica gel column chromatography (ethyl 
acetate/hexane system) , to give a yellow oil (185 mg, yield; 
73%) . The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p.; 194-197°C 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; d (ppm) 1 . 25 (br, 3H) , 3 . 14 (br , 2H) , 

3 . 35 (br, 4H) , 3.60 (br, 4H) , 3.78<s,3H), 4.08(s,2H), 6. 89 (br, 1H) , 

7 . 00 (d, J = 8 . 0Hz, 1H) , 7.09(s,lH), 7 . 17 ( d , J= 8 . 0Hz , 1H) , 

7.23(br,lH), 7.54(br,lH), 7.66(br,lH), 7 . 7 8 (d, J=8 . 0Hz , 1H) , 

8 . 05 (d, J=8 . 0Hz , 1H) . 

MS (FAB) m/z 374(M+H) + . 

Free compound: 

'H- NMR (4 00MHz, CDC1 3 ) ; (5 (ppm) 1 . 1 6 ( t , J= 7 . 2Hz , 3H) , 

2.53 (q, J=7.2Hz,2H) , 2.70(br,4H), 3.47(br,4H), 3.82(s,3H), 

4.16(s,2H), 6.87-6.91 (m,2H) , 6.94(s,lH), 7 . 19 - 7 . 24 (m, 2H) , 

7 . 38 (dt, J=8 . 0 , 0 . 8Hz, 1H) , 7 . 4 9 ( dt , J= 8 . 0 , 0 . 8Hz, 1H) , 

7 . 60 (d, J=8 . 0Hz , 1H) , 8 . 01 (d, J=8 . 0Hz, 1H) . 

Example 102 Synt-hpsi s of 3 - f«-mRtby1 - (4 - met-hnxyhpnzyl 1 ) - 1 - 
(4 - pfhyl pi ppra 7. in-1 -yl ) i soqu i no! i np oxal a fp 
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3 - [1 - (4 -Methoxyphenyl) ethen- 1 -yl] - 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline obtained in Example 217 was 
converted into the hydrochloride. To the hydrochloride (145 
mg) were added methanol (15 ml) and palladium/carbon catalyst 
(10 mg) , and the resulting mixture was reacted in hydrogen 
atmosphere at room temperature overnight. The reaction 
solution was filtered through Celite, and then evaporated . The 
resulting residue was basified by adding a IN aqueous solution 
of sodium hydroxide thereto, which was then extracted with ethyl 
acetate. The resulting organic layer was washed with brine, 
dried and evaporated. Then, the residue was purified by 
NH- silica gel column chromatography (ethyl ace tate/hexane 
system) , to give a yellow oil (140 mg, yield; 96%) . The oil 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 
m.p . ; 86 - 8 8°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 2 5 ( t , J = 7 . 2 Hz , 3 H ) , 

1 . 64 (d, J = 6 . 8Hz, 3H) , 3.13(br.2H), 3.35(br,4H), 3.60(br,4H), 
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3.70{s,3H), 4.22(q,J=6.8Hz,lH) , 6 . 84 (d , J=8 . 4Hz , 2H) , 

7.29(s,lH), 7.30(d, J=8.4Hz,2H) , 7 . 54 ( t , J=8 . OHz , 1H) , 

7 . 67 ( t, J=8 . OHz , 1H) , 7 . 82 ( d , J= 8 . OHz , 1H) , 8 . 04 ( t , J=8 . OHz , 1H) . 

MS (FAB) m/z 376<M+H)\ 

Free compound: 

1 H-NMR(400MHz / CDC1 3 ) ; 6 (ppm) 1 . 16 { t , J = 7 . 6Hz , 3H) , 

1.70 (d, J-7.2Hz,3H) , 2 . 54 (q, J=7 . 6Hz , 2H) , 2.71(br,4H), 

3.48(br,4H), 3.77{s,3H), 4 . 18 (q, J=7 . 2Hz , 1H) , 

6 . 82 (d, J=8 . 8Hz , 2H) , 7.00(s,lH), 7 . 36 (d, J=8 . 8Hz , 2H) , 

7.39 (ddd, J=8.4,8.0,1.2Hz,lH), 7.50 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz, 1H) , 

7.6 2 (d, J=8 . OHz, 1H) , 8 . 0 0 (d, J=8 . 4Hz , 1H) . 

RyRmpI p 103 Hynthssia of 1 - f «- hyrirnxy - f 2 -mpt.hoxybenzyl ) 1 - 1 - 
(4 - pthyl pi ppra7.iTi - 1 -yl ) isnqni nol ine oxal ate 



OH OMe 




In the same manner as in Example 104, the free compound 
of the title compound was obtained (1.13 g, yield; 91%) from 
o - anisaldehyde (0.8 ml) and 3 - bromo - 1 - ( 4 - e thylpiperaz in - 1 - 
yl ) isoquinoline (1.05 g) . The resulting free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
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Oxalate : 

m.p.; 100-103°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 2 0 ( t , J=7 . 2Hz , 3H) , 

3.00(br,2H), 3.20(br,4H), 3.56(br,4H), 3.60(br,lH), 

3.78(s,3H), 6.09(s,lH), 6 . 8 9 ( t , J=7 . 2Hz , 1H) , 

6.97 (d, J = 7 .2Hz, 1H) , 7 . 2 1 ( dt , J=7 . 6 , 2 . 0Hz , 1H) , 

7 . 33 (dd, J=7 . 6, 2 . OHz, 1H) , 7.47(s,lH), 7 . 5 5 ( t , J= 8 . 0Hz , 1H ) , 

7 . 68 (t, J = 8 . OHz, 1H) , 7 . 9 0 ( d , J= 8 . OHz , 1H) , 8 . 03 (d, J= 8 . OHz , 1H) . 

MS (FAB) m/z 378 (M+H)*. 

Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; d (ppm) 1 . 17 ( t, J=7 . 2Hz , 3H) , 

2 . 55 (q, J=7 . 2Hz , 2H) , 2.73(br,4H), 3 . 54 (br, 4H) , 3.89(s,3H), 

5 . 24 (d, J = 5 . 6Hz , 1H) , 6 . 2 3 ( d , J= 5 . 6Hz , 1H) , 6 . 89 - 6 . 94 (m. 2H) , 

7 . 14 (s, 1H) , 7.23(dt,J=7.2,l. 6Hz, 1H) , 7 . 4 0 ( dd , J = 7 . 2 , 1 . 6Hz , 1H ) , 

7.43 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz, 1H) , 7 . 54 (ddd, J=8 .4 , 8.0,1. 2Hz , 1H) , 

7 . 64 (d, J=8 . OHz , 1H) , 8 . 04 (d, J=8 . OHz , 1H) . 

Kyampls 104 Synthfiais of 3 - [«. Hydroxy - (4 -msthnyyhpnzyl ) ] - 1 - 
(4 - f^t-hyl pipsrazin-1 - yl ) i soqui nol ine oxalat:e 



OH 




To a solution of 3 - bromo - 1 - ( 4 - e thylpiperaz in - 1 - 
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yl) isoquinoline (1.08 g) in tetrahydrof uran (20 ml) was added 
1.7 M t-butyl lithium (3.0 ml) at -78 °C, and the mixture was 
stirred for 15 min. Thereafter, p - anisaldehyde (0.82 ml) was 
added at -78 °C, and the mixture was stirred for 15 min. The 
reaction solution was poured into an aqueous solution of 
saturated ammonium chloride, and then extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and evaporated. Then, the residue was purified 
by NH- silica gel column chromatography (ethyl ace ta te/hexane 
system), to give a yellow oil (1.23 g, yield; 97%). The oil 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 
m.p.; 95-97°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 2 1 ( t , J = 7 . 2Hz , 3H ) , 

3.02(br,2H), 3.23(br,4H), 3.46(br,4H), 3 . 6 0 ( t , J= 6 . 8Hz , 1H) , 

3.70(s,3H), 5.69(s,lH), 6 . 84 ( d , J= 8 . 8Hz , 2H ) , 

7 .36 (d, J=8.8Hz,2H) , 7 . 5 5 ( t , J= 8 . 0Hz , 1H ) , 7.58(s,lH), 

7 . 69 (t, J=8 . 0Hz, 1H) , 7 . 9 1 ( d , J= 8 . 0Hz , 1H ) , 8 . 0 3 ( d , J= 8 . 0Hz , 1H ) . 

MS (FAB) m/z 378 (M+H)*. 

Free compound: 

'H-NMR (400MHz , CDCI3) ; 5 (ppm) 1 . 1 8 ( t , J = 7 . 2 Hz , 3H ) , 
2.55(q, J=7 .2Hz,2H) , 2.74(br,4H), 3.55(br,4H), 3.80(s,3H), 
5 . 18 (d, J=4 . 8Hz, 1H) , 5 . 7 2 ( d , J = 4 . 8Hz , 1H ) , 6 . 87 (d , J= 8 . 8Hz , 2H) , 
7.00(s,lH), 7.35(d,J=8.8Hz,2H), 7.45 (ddd, J=8 .4 , 8 . 0 , 1 . 2Hz , 1H) , 
7.50 (ddd, J=8 .4,8.0,1.2Hz,lH), 7 . 63 (d, J = 8 . 0Hz, 1H) , 
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8 . 05 (d, J=8 . 4Hz, 1H> . 

KyamplP 105 Synthesis of 3 - [ a -methyl - a - hydroxy- (4 - 
methoxybpnxyl ) ] - 1 - f 4 -ethyl pi ppra z i n - 1 - yl ) isoqn i nnl ine 
oxalate 



Me OH 




To a solution of 3 - ( 4 -me thoxyphenylcarbonyl ) - 1 - ( 4 - 
ethylpiperazin-l-yl) isoquinoline (667 mg) in tetrahydrof uran 
(10 ml) was added a 3.0 M solution of me thylmagnesium bromide 
in diethyl ether (1.8 ml) at 0 °C . The mixture was reacted at 
0°C for further 10 min, and then the reaction solution was poured 
into an aqueous solution of saturated ammonium chloride, and 
was then extracted with ethyl acetate. The resulting organic 
layer was washed with water and brine, dried and evaporated. 
Then the resulting residue was purified by NH-silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give a yellow 
oil (643 mg, yield; 92%) . The oil was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate : 
m.p. ; 17 9-181°C 
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"H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.20(t,J=7.6Hz,3H), 1 . 90 (s f 3H) , 

2.99(br,2H), 3.19(br,4H), 3.52(br,4H), 3.69<s,3H), 

6 . 81 (d, J=8 . 8Hz , 2H) , 7 . 4 8 (d , J= 8 . 8Hz , 2H) , 7 . 54 ( t , J= 8 . OHz , 1H ) , 

7.66(s,lH), 7 . 67 (t, J = 8 . OHz, 1H) , 7 . 90 (d, J= 8 . OHz , 1H) , 

8 . 02 (d, J=8 . OHz , 1H) . 

MS (FAB) m/z 392 (M+H)*. 

Free compound: 

"H-NMR (400MHz , CDC1 3 ) ; d (ppm) 1 . 1 6 { t , J = 7 . 2Hz , 3H ) , 1.95(s,3H), 
2.53 (q, J=7.2Hz,2H) , 2.71(br,4H), 3.50(br,4H), 3.78(s,3H), 
5.59(s,lH), 6 . 82 (d, J=8 . 8Hz, 2H) , 7.15(s,lH), 
7.43(d,J=8.8Hz,2H), 7.45 (ddd, J=8 .4,8.0,1. 2Hz, 1H) , 
7.57 (ddd, J=8 .4, 8 . 0, 1 .2Hz, 1H) , 7 . 6 9 (d, J=8 . OHz. 1H) , 
8. 04 (d, J=8.4Hz, 1H) . 

Example 106 Synthesis of 1 - ( 1 - ethylpiperaz in - 4 - yl ) - 3 - ( 4 - 
methoxyphenef.hyl ) 1 soquinoline 
M06-1) 4 -Mpt.hnxyphpnpthyl bromi de 



4 -Methoxyphenethyl alcohol (50 g) and tr iphenylphosphine 
(103 g) were dissolved in methylene chloride (600 ml) , followed 
by the addition of N-bromosuccinimide (70 g) in small portions 
under ice-cooling, and the resulting mixture was stirred at room 
temperature for 30 min . The reaction mixture was evaporated, 
and to the resulting residue was added hexane . The insoluble 
matters were filtered off, while the resulting filtrate was 



MeO, 
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evaporated, to give the title compound as a colorless oil (50.32 
g, yield; 71%) . 

1 H-NMR(400MHz,CDCl 3 ) ; <5 (ppm) 3 . 1 0 ( 2H , t , J = 7 . 6Hz ) , 

3 . 53 (2H, t, J=7 . 6Hz) , 3.80(3H,s) , 6 . 8 6 { 2H , d , J= 8 . 8Hz ) , 

7 .13 (2H, d, J = 8 . 8Hz) . 

M 06-7) 1 - M -K1-hyTpippr^7:iTi-4-y1 ) - 3- U- 
me>t-Vtoxyph en ethyl ) isoquinol ine 



Grignard reagent was prepared from magnesium (735 mg) and 
4 -methoxyphenethyl bromide (4.3 02 g) in a conventional manner. 
It was added dropwise into a solution of 1- (1- 

ethylpiperazin - 4 - yl ) - 3 - bromoisoquinol ine (961 mg) and [1,3- 
bis ( diphenylphosphino ) propane] nickel (II) chloride (49 mg) in 
tetrahydrof uran (15 ml), in nitrogen atmosphere under ice- 
cooling. After stirring the resulting mixture for 10 min, it 
was further stirred at room temperature for 3.5 hr . To the 
resulting mixture was added IN hydrochloric acid (10 ml), 
followed by stirring for 10 min . Then, the mixture was basified 
with a 5N sodium hydroxide . The insoluble matters were filtered 
off through Celite, and then the resulting filtrate was 




,OMe 



Et 
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extracted with ethyl acetate. The resulting organic layer was 
washed with water, dried (over MgS0 4 ) , evaporated and purified 
by (NH) silica gel column chromatography (ethyl acetate/hexane 
system) . The resulting product was converted into a 
hydrochloride in a conventional manner, recrys tallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as pale yellow crystals (346 mg, yield; 27%) . 
Hydrochloride : 
m.p.; 224-227°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 8 (ppm) 1 . 3 2 ( 3H , t , J = 7 . 2Hz ) , 2.95- 

3.00(2H,m>, 3 . 07-3 .11 (2H,m) , 3 . 18 ( 1H, q, J=7 . 2Hz ) , 

3 .20 (1H, q, J=7 .2Hz), 3 . 31 (1H, t, J=10 .4Hz) , 3 . 34 (1H, t, J=10 .4Hz) , 

3 .59 (2H,d, J=10.4Hz) , 3 . 6 0 ( 2H , t , J= 12 . 8Hz ) , 3.08(3H,s), 

3 . 95 (2H, d, J=12 . 8Hz) , 6 . 8 0 ( 2H , d , J= 8 . 8Hz ) , 7 . 14 ( 2H , d , J= 8 . 8Hz ) , 

7.32(lH,s), 7 . 59 (1H, dd, J=8Hz, 7Hz) , 7 . 7 4 ( 1H , dd , J= 8Hz , 7Hz , ) , 

7 . 84 (1H, d, J=8Hz) , 8 . 09 (1H, d, J=8Hz) , 1 1 . 4 3 ( 1H , br - s ) . 

ESI-Mass; 3 7 6 (MH*) . 

Kxampl e> 1 07 Sy nt he sis o f 1 - ( 1 - e th yl pi p er a 7 . i n - 4 - yl ) - 3 - [ 2 - ( 2 - 
hydroxyethoxy) phenethylj isoquinol ine 




Et 



248 



98046PCT 



In the same manner as in Example 110, the oxalate of the 
title compound was obtained as a brown amorphous (209 mg, yield; 
36%) from 1 - ( 1 - e thylpiperazin - 4 -yl ) - 3 - [2 - ( 2 - 
hydroxyethoxy) phenylethynyl] isoquinoline (453 mg) . 
Oxalate : 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 .23 (3H, t, J=7 .2Hz) , 3 . 02 (4H, s) , 
3 . 10 (2H, q, J = 7 . 2Hz) , 3 . 2 6 - 3 . 3 6 ( 4H , m) , 3 . 4 6 - 3 . 6 2 ( 4H , m) , 
3 .73 (2H, t, J=5Hz) , 3 . 98 (2H, t, J=5Hz) , 

6.77 (1H, ddd, J=7 . 6Hz , 7 . 4Hz . 1 . 2Hz) , 6 . 92 (1H, dd, J=8Hz , 1 . 2Hz) , 

7 . 0 7 (1H, dd, J=7 .4Hz, 1 . 6Hz) , 7.10 ( 1H , ddd , J= 8Hz , 7 . 6Hz, 1 . 6Hz) , 

7.23(lH,s), 7.51 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7 . 64 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.7 ( 1H , dd, J= 8Hz , 1 . 2Hz ) , 

8 . 03 (1H, dd, J=8Hz, 1 . 2Hz) . 

ESI -Mass ; 406 (MH* ) . 

Ryamplp 108 Synth phis of 1 - M - ethyl pi psra 7. i rt - 4 - yl ) - 3 - [ 3 - ( 7 - 

hy d roxy et hoxy) ph fi n. fi f.hy l ] i soqu i nol i n e 




In the same manner as in Example 110, the oxalate of the 
title compound was obtained as a colorless amorphous (218 mg, 
yield; 36%) from 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - [ 3 - ( 2 - 
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hydroxyethoxy) phenyl ethynyl] isoquinoline (454 rag) . 
Oxalate : 

X H-NMR (400MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 23 ( 3H , t , J = 7 . 2Hz ) , 3.00- 
3.04(4H,m), 3 . 09 (2H, q, J = 7 . 2Hz) , 3 . 2 6 - 3 . 57 (4H, m) , 3.46- 
3.52(4H,m), 3 . 65 ( 2H , t , J = 5Hz ) , 3 . 8 9 ( 2H , t , J= 5Hz ) , 
6 . 70 (1H. dd, J=8Hz, 2 . 5Hz) , 6.76 (1H, d, J=7 . 6Hz) , 
6 .77 (1H, d, J = 2 . 5Hz) , 7 . 1 2 ( 1H , dd , J = 8Hz , 7 . 6Hz ) , 7.25(lH,s), 
7.52 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.65 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 
7 .78 (1H, d, J=8Hz) , 8 . 04 (1H, d, 8Hz) , 1 1 . 1 0 ( 1H , br - s ) . 
ESI-Mass; 406 (MH*) . 

Ryamplp 109 Synthesis of 1 - (1 - ethylpiperazi n - 4 -yil ) - 3 - [4 - (2 - 

bydrnxypf.hnxy) phsnpthyl 1 i soqni nol i n p 




1- (1 -Ethylpiperazin-4 -yl) -3- [trans-4- (2- 
hydroxyethoxy ) styryl] isoquinoline (722 mg) was dissolved in 
ethanol (16 ml) , to which was then added Lindlar catalyst (1.4 
g) . Then, the resulting mixture was stirred in hydrogen 
atmosphere for 2 days. After the catalyst was filtered off, 
the resulting solution was evaporated and purified by 
(NH) silica gel column chromatography (ethyl ace tate/hexane 
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system) . The resulting product was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as a pale brown amorphous (118 mg, yield; 11%) . 
Oxalate : 

2 H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 23 <3H, t , J-7 . 2Hz) , 

2 .99 (2H, t, J=3.2Hz) , 3 . 00 (2H, t , J=3 . 2Hz) , 3 . 10 ( 2H , q , J=7 . 2Hz ) , 

3 . 24 - 3 . 36 (4H, m) , 3 . 4 6 - 3 . 6 0 ( 4H , m) , 3 . 6 6 ( 2H , t , J=5Hz ) , 

3 . 89 (2H, t, J=5Hz) , 6 . 7 8 ( 2H , d , J= 8 . 8Hz ) , 7 . 09 (2H, d, J=8 . 8Hz) , 

7.2 3 (1H,S) , 7.52 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 

7 . 64 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 .78 (1H, d, J=8Hz) , 

8 . 04 (1H, d, J=8Hz) . 

FAB -Mass; 4 06 (MH*) . 

EXflTTipl ftllO Synthesis of 1 - ( 1 - ethyl pi ppra v.i n - 4 -yl ) - 3 - n - f 7 - 
(2 -hydroxyethoxy) phenyl 1 propyl 1 i soqiiiTinl i n(=> 



1 - (l-Ethylpiperazin-4 -yl) - 3- {3 - [2 - (2 - 
hydroxyethoxy) phenyl] propyl } isoquinoline (619 mg) was 
converted into a hydrochloride, and then dissolved in ethanol 
(20 ml) , to which was then added 10% palladium- carbon catalyst 
(1.25 g) . The resulting mixture was stirred in hydrogen 




.OH 



N. 




Et 
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atmosphere overnight . After the catalyst was filtered of f, the 
resulting solution was evapoareted. The reaction mixture was 
partitioned between ethyl acetate and IN sodium hydroxide . The 
resulting organic layer was washed with water, dried {over 
MgS0 4 ) , evaporated, and then purified by (NH) silica gel column 
chromatography (ethyl acetate/hexane system) . The resulting 
product was converted into an oxalate in a conventional manner, 
to give the oxalate of the title compound as a pale brown 
amorphous (200 mg, yield; 27%) . 
Oxalate : 

X H-NMR (400MHz, DMS0-d 6 ) ; 6 (ppm) 1 . 2 2 ( 3H , t , J = 7 . 2Hz ) , 

1.99 (2H,qui,J=7.6Hz) , 2 . 64 (2H, t , J=7 . 6Hz) , 2 . 7 6 ( 2H , t , J=7 . 6Hz ) , 

3 . 08 (2H, q, J = 7 . 2Hz) , 3 . 2 6 - 3 . 34 ( 4H , m) , 3 . 42 - 3 . 6 0 ( 4H , m) , 

3 . 68 (2H, t, J=5 . 2Hz) , 3 . 96 (2H, t , J=5 . 2Hz) , 

6 . 84 (1H, ddd, J=7 . 6Hz, 7 . 4Hz, 1 .2Hz) , 6 . 91 (1H, dd, J=8Hz, 1 . 2Hz) , 

7 . 12 (1H, ddd, J=8Hz, 7 . 6Hz, 1 . 2Hz) , 7 . 13 (1H, dd, J=7 .4Hz, 1 . 6Hz) , 

7.26(lH,s), 7.5K1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7 .65 (1H, ddd, J=8Hz, 7Hz, 1.2Hz) , 7.81 (lH,d, J = 8Hz) , 

8 . 03 (1H, d, J=8Hz) . 

ESI -Mass; 420 (MH*) . 

Kyrtmpl f> 111 fiynt-hpsi s of 3 - ( 2 -methoxyphenyl carbonyl) - 1 - ( 4 - 
pthy1pippra7iTi-1 -yl ) i snqpinnl ine oxalate 
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o 



OMe 




C 




• (COOH) 2 



In the same manner as in Example 112, the free compound 
of the title compound was obtained (600 mg, yield; 60%) from 
3- [^-hydroxy- ( 2 -methoxybenzyl ) ] -1- (4 - ethylpiperazin - 1 - 
yl ) i soquinoline (1.0 g) and manganese dioxide (1.2 g) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate : 
m.p.; 153-156°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 20 (t, J-7 . 2Hz , 3H) , 

3 . 04 (q, J=7 . 2Hz , 2H) , 3.22 (br,4H) , 3.42(br,4H), 3.63(s,3H), 

7 . 08 ( t , J=8 . 0Hz , 1H) , 7.14 (d,J=8.0Hz,lH) , 

7.43 (dd, J = 7 .6,1. 6Hz ,1H), 7 . 54 (dd, J = 7 . 6 , 1 . 6Hz, 1H) , 

7 . 78 (t, J = 7 . 6Hz , 1H) , 7 . 84 ( t , J=7 . 6Hz , 1H) , 8 . 1 6 ( d, J = 7 . 6Hz , 1H) , 

8.19(d, J=7.6Hz,lH) . 

MS (FAB) m/z 37 6 (M+H) * . 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; d (ppm) 1 . 12 ( t , J = 7 . 2Hz , 3H) , 

2 . 48 (q, J=7 . 2Hz , 2H) , 2.62(br,4H), 3.36(br,4H), 3.69(s,3H), 
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6 . 96 (d, J=8 . 4Hz, 1H) , 7.03 (dt, J=7 .6,0. 8Hz, 1H) , 
7.45(ddd,J=8.4,7.6,1.6Hz,lH) , 7 . 55 (dd, J=7 . 6 , 1 . 6Hz , 1H) , 
7.61 (ddd, J=8.4, 8.0, 1 .2Hz, 1H) , 7 .66 (ddd, J=8 .4, 8.0,1. 2Hz, 1H) , 
7 .92 (d, J=8.0Hz, 1H) , 8.06(s,lH), 8 . 09 {d, J=8 . 4Hz , 1H) . 
Ryampl e 112 Syn t-.hss i s of 3 - (4 -methoxyphenyl rhnnyl ) - 1 - (A - 
pt-hylpippT-ag-in-l -yl ) i snqn inol i rip nval at-p 



o 




3 - [^-Hydroxy- (4 -me thoxybenzyl ) ] - 1 - (4 - ethylpiperaz in - 
1 -yl) isoquinoline (1.1 g) was dissolved in a mixture solution 
of benzene (20 ml) and methylene chloride (20 ml) , followed by 
the addition of manganese dioxide (1.3 g) . After the mixture 
was reacted under stirring at room temperature overnight, it 
was filtered and evaporated. The resulting crystals were 
washed with diethyl ether, to give the free compound of the title 
compound as a white solid (765 mg, yield; 70%) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as white 
crystals. 
Oxalate : 
m.p.; 176-179°C 
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'H-NMR (400MHz, DMSO-d s ) ; $ (ppra) 1 . 2 1 ( t , J = 7 . 2Hz , 3H) , 

3.01(br,2H), 3.24(br,2H), 3.59(br,6H), 3.87(s,3H), 

7 . 08 (d, J=8 . 8Hz, 2H) , 7 . 7 9 ( t , J= 8 . 0Hz , 1H) , 7 . 84 (t , J=8 . OHz, 1H) , 

8.11(d, J=8.8Hz,2H) , 8.13(s,lH), 8 . 17 { d , J= 8 . OHz , 1H) , 

8.21(d, J=8.0Hz, 1H) . 

MS { FAB) m/z 376(M+H)\ 

Free compound: 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5(ppm) 1 . 1 6 ( t , J= 7 . 6Hz , 3H) , 

2 . 54 (q, J=7 . 6Hz, 2H) , 2.73(br,4H), 3.51(br,4H), 3.91(s,3H), 

6 . 96 (d, J=8 . 8Hz , 2H) , 7.62 {ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 

7 . 68 (ddd, J=8 .4, 8 . 0, 1 .2Hz, 1H) , 7.92 (d,J=8. OHz, 1H) , 8.06{s,lH), 

8 . 14 (d, J=8 . 4Hz , 1H) , 8 . 29 (d, J=8 . 8Hz , 2H) . 

KxRTnpl p 113 Synt.hpsi b nf 3 - (4 -methoxyi ndan - 1 -yl ) - 1 - (4 - 
pf.hylpipprazin-l -yl ) i soquinol ine hydrnrhlnri rip 



In the same manner as in Example 104, a yellow compound 
was obtained (440 mg, yield; 98%) from 5 -methoxy- 1 - indanone 
(608 mg) and 3 -bromo - 1 - ( 4 - e thylpiperazin - 1 - yl ) i soquinol ine 
(800 mg) . The resulting compound was converted into a 



OMe 
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hydrochloride in a conventional manner, to give the title 
compound as white crystals. 
Hydrochloride : 
m.p.; 108-110°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 29 ( t , J = 7 . 2Hz , 3H) , 2.39- 
2.46(m,lH), 2 . 48 -2 . 82 (m, 1H) , 2 . 83 - 2 . 89 (m, 1H) , 2.99- 
3.07(m,lH), 3 .14-3 .24 (m,4H) , 3 . 4 0 - 3 . 5 8 (m, 4H) , 3.76- 
3.90 (m,2H), 3.80{s,3H), 4 . 58 ( t , J=7 . 2Hz , 1H) , 

6 . 67 (d, J=8 . 0Hz, 1H) , 6 . 79 (d, J=8 . 0Hz , 1H) , 7 . 10 ( t , J=8 . 0Hz , 1H) 
7.30(s,lH), 7 .58 (t, J=8 .4Hz, 1H) , 7 . 7 1 ( t , J= 8 . 4Hz , 1H) , 
7.8 6 (d, J= 8.4Hz, 1H) , 8.07 (d, J=8 . 4Hz , 1H) . 
MS (FAB) m/z 388(M+H)\ 
Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 15 ( t , J=7 . 2Hz , 3H) , 2.17- 

2 . 61 (m, 2H) , 2 . 51 (q, J=7 . 2Hz , 2H) , 2.68(br,4H), 2 . 8 8 - 2 . 96 (m, 1H) 

3. 08-3 .15 (m, 1H) . 3.44(br,4H), 3.86(s,3H), 4 . 54 ( t , J=7 . 2Hz , 1H) 

6 .70 (d, J=7 . 6Hz, 1H) , 6 . 7 9 ( d , J=7 . 6Hz , 1H) , 7.02(s,lH), 

7.10 (t, J = 7 . 6Hz, 1H) , 7.40 (ddd, J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7.52 (ddd, J=8 . 4,8.0,1. 2Hz, 1H), 7.64(d,J=8. 0Hz, 1H) , 

8 . 02 (d, J=8 . 4Hz , 1H) . 

Exarnpl e 114 Synfhpsis of 3 - ( 6 - mptiinyyi n dan - 1 - yl ) - 1 - ( 4 - 
ethyl piperaz in -1 - yl ) isoqu i ncl i ne o xa lat e 
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\DMe 




(COOH) 2 



In the same manner as in Example 104, an oil was obtained 
from 6 -methoxy- 1 - indanone (713 mg) and 3 -bromo - 1 - (4 - 
ethylpiperazin - 1 -yl ) isoquinoline (937 mg) . Methanol (20 ml) 
and platinum oxide (20 mg) were added to the oil (387 mg) , and 
the mixture was reacted in hydrogen atmosphere overnight. The 
resulting reaction solution was filtered through Celite, and 
then evaporated. The resulting residue was purified by NH- 
silica gel column chromatography, to give a yellow oil (307 mg, 
yield; 79%) . The oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p. ; 12 2 -124°C 

X H-NMR (400MHz, DMSO-d 6 ) ; 5(ppm) 1 . 22 ( t , J = 7 . 2Hz , 3H) , 2.34- 
2.42(m,lH), 2.44 -2.54 (m,lH) , 2 . 8 2 - 2 . 9 3 (m , 1H ) , 3.02- 
3.10(m,4H), 3.30(br,4H), 3.53(br,5H), 3.64(s,3H). 
4 . 4 8 (t, J = 7 . 2Hz , 1H) , 6 . 64 (d, J=2 . 4Hz , 1H) , 

6.74 (dd,J=8.0, 2.4Hz, 1H) , 7 . 19 (d, J=8 . 0Hz , 1H) , 7.32(s,lH), 

7 . 56 ( t , J=8 . 0Hz , 1H) , 7 . 69 ( t , J=8 . 0Hz , 1H) , 7 . 8 6 ( d , J= 8 . 0Hz , IE ) , 
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8.06 (d, J=8.0Hz, 1H) . 
MS (FAB) m/z 388(M+H) + . 
Free compound: 

1 H-NMR(400MHz, CDCI3) ; 5 (ppm) 1 . 15 { t , J = 7 . 2Hz , 3H) , 2.41- ' 
2.61(m,2H), 2 . 52 (q, J=7 . 2Hz, 2H) , 2.69(br,4H), 2 . 8 6 - 2 . 93 (m, 1H) , 
3 . 12-3 . 04 (m, 1H) , 3.45 (br, 4H) , 3.71(s,3H), 4.49 (t, 3=7 . 2Hz, 1H) , 
6 . 72 (d, J=2 . 4Hz , 1H) , 6 . 7 3 ( dd , J= 8 . 0 , 2 . 4Hz , 1H) , 7.03 (s,lH) , 
7 . 18 (d, J=8 . 0Hz, 1H) , 7.41 (ddd, J=8.4, 8 . 0 , 1 . 2Hz, 1H) , 
7 .53 (ddd, J=8.4, 8.0, 1.2Hz, 1H) , 7 . 64 ( d, J= 8 . 0Hz , 1H) , 
8 . 03 (d, J=8 .4Hz, 1H) . 

Rxampl e 115 Synl-hpfiis of 3 - f 4 - ( 2 - hydroxys 1-.hoyy ) i ndan - 1 - yl ) - 
1 . (4 - f^t-hyl pippra7i n-1 -yl ) i snqni nol ins hyd-rorhl nri^p 




In the same manner as in Example 104, an oil was obtained 
from 5 - (2 - t-butyldimethylsilyloxyethoxy) - 1 - indanone (1.1 g) 
and 3 - bromo - 1 - (4 - e thylpiperazin - 1 - yl) isoquinoline (800 mg) . 
To a solution of the oil in te trahydrof uran (10 ml) was added 
a 1.0 M solution of t e trabu tylammonium fluoride in 
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tetrahydrof uran {6 ml), and the mixture was stirred at room 
temperature for 30 min. The reaction solution was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) , to give the free compound of the 
title compound as a colorless oil (394 mg, yield; 36%) . The 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as a white amorphous. 
Hydrochloride {amorphous) : 

1 H-NMR(400MHz, CDC1 3 ) ; d (ppm) 1 . 2 8 ( t , J= 7 . 2Hz , 3H ) , 2.38- 

2.41(m,lH), 2 . 45 -2 . 50 (m, 1H) , 2 . 83 - 2 . 93 (m, 1H) , 3.00- 

3.11(m,lH). 3.14-3.30 (m,4H) , 3 . 45 - 3 . 60 (m, 4H) , 

3.76{t, J=4.8Hz,2H) , 3 . 82 - 3 . 91 (m. 1H) . 4.03(br,2H), 

4 . 58 (t , J=7 . 2Hz , 2H) , 6 . 66 (d, J=8 . 0Hz , 1H) , 6 . 7 8 ( t , J= 8 . 0Hz , 1H) , 

7 . 08 { t, J=8 . 0Hz , 1H) , 7.28(s,lH), 7 . 5 8 ( t , J= 8 . 0Hz , 1H) , 

7 . 71 (t , J=8 . 0Hz , 1H) , 7 . 86 (d, J= 8 . 0Hz , 1H) , 8 . 07 (d, J=8 . 0Hz , 1H) . 

MS (FAB) m/z 418 (M+H) * . 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 4 5 ( t , J = 7 . 2Hz , 3H ) , 2.43- 

2.61(m,2H), 2.53(q,J = 7. 2Hz, 2H) , 2 . 6 9 (br, 4H) , 2 . 89 - 2 . 97 (m, 1H) , 

3 . 09-3 . 17 (m, 1H) , 3.44(br,4H), 3 . 9 9 ( t , J=4 . 0Hz , 2H) , 4.13- 

4 . 16 (m, 2H) . 4 . 54 (t, J=7 .6Hz, 1H) , 6.71 (d. J = 7 . 6Hz , 1H) , 

6 . 81 (d, J = 7 . 6Hz, 1H) , 7.03(s,lH), 7 . 0 9 ( t , J = 7 . 6Hz , 1H) , 

7.41 (ddd, J=8 .4 , 8. 0,1. 2Hz, 1H), 7.53 (ddd, J=8 .4,8.0,1. 2Hz , 1H) , 
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7 . 64 (d, J=8 . OHz, 1H) , 8.03 (d, J=8 . 4Hz , 1H) . 
Rvampl p> 1 1 fi Rynthpsis of 3 - ( ft -mpthnxy- 1 . 2 - 
rH hydronaph thai en-4-yl ) -1 - f 4 - e thylpi pera z i n - 1 
yl ) i snqiiinnl i ns oxalate 




In the same manner as in Example 104, a brown oil was 
obtained (97 mg , yield; 93%) from 5 -me thoxy - 1 - tetralone (711 
mg) and 3 -bromo - 1 - (4 -ethylpiperazin - 1 -yl ) isoquinoline (860 
mg) . The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p.; 13 6-13 9°C 

X H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; <5(ppm) 1 . 22 ( t , J = 7 . 2Hz , 3H ) , 
2.36(br,2H), 2 . 7 7 ( t , J= 8 . OHz , 2H ) , 3 . 06 (br, 2H) , 3.28(br,4H), 
3.52(br,4H), 3.83(s,3H), 6 . 52 ( t , J=4 . 4Hz , 1H) , 

6 . 79 (d, J=8 . OHz , 1H) , 6 . 9 3 ( d , J= 8 . OHz , 1H ) , 7 . 11 ( t , J= 8 . OHz , 1H) , 
7 . 53 (s, 1H) , 7.61(t,J=8. OHz , 1H) , 7 . 7 2 ( t , J= 8 . 4Hz , 1H) , 
7.93(d,J=8.4Hz,lH), 8.12 (d, J=8 .4Hz, 1H) . 
MS (FAB) m/z 4 0 0 (M + H ) * . 
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Free compound: 

1 H-NMR{400MHz, CDCI3) ; 6 (ppm) 1 . 16 ( t , J=7 . 2Hz , 3H) , 2.40- 
2.45(m,2H), 2 . 54 (q, J=7 . 2Hz , 2H) , 2.73(br,4H), 
2 . 88 (t, J=8 . 0Hz, 2H) , 3.52(br,4H), 3.88(s,3H), 

6 . 60 (t , J = 4 . 4Hz, 1H) , 6 . 82 (d, J=8 . 0Hz , 1H) , 6 . 9 9 ( d , J= 8 . 0Hz , 1H ) , 
7 . 09 (t, J = 8 . 0Hz, 1H) , 7.35(s,lH), 7 . 4 6 ( d t , J= 8 . 4 , 1 . 2Hz , 1H ) , 
7 . 57 (dt f J=8 . 4 , 1 . 2Hz, 1H) , 7 . 71 (d, J=8 . 4Hz , 1H) , 
8.08(d, J=8.4Hz,lH) . 

Exampl e 11 7 Synthesis of 3 - (7 -methoxy- 1 , 9, - 

di hydronaphtha 1 pn - 4 - yl 1 - 1 - ( 4 -Pt.hylpi ppra 7. i n - 1 - 

yl ) i soqninol inp nxalatfi 




To a solution of 3 - bromo - 1 - ( 4 - ethylpiperaz in - 1 - 
yl ) isoquinoline (860 mg) in te trahydrof uran (10 ml) was added 
2.5 M n-butyl lithium (1.3 ml) at -78°C. Thereafter, the 
mixture was raised to -40 C, to which was then added 6- 
methoxy- 1 - tetralone (711 mg) , and then the mixture was stirred 
at -40 C for 20 min. The reaction solution was poured into an 
aqueous solution of saturated ammonium chloride and extracted 
with ethyl acetate . The resulting organic layer was washed with 
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water and brine, dried and evaporated. Then, to the resulting 
residue were added methanol (10 ml) and 5N hydrochloric acid 
(1 ml) , and the mixture was heated under reflux for 1 hr . The 
reaction solution was basif ied by adding a 2N aqueous solution 
of sodium hydroxide thereto, which was then parti tioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried and evaporated. The resulting residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) , to give free compound of the title compound 
as a colorless oil (410 mg, yield; 86%) . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 
m.p.; 112-114°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1.24(br,3H), 2.39(br,2H), 

2 .51 (br,2H) , 2.78(br,2H), 3.13(br,2H), 3.33(br,2H), 

3.76(br,4H), 6.40{s,lH), 6 . 7 1 ( d , J= 8 . 4Hz , 1H) , 6.87(s,lH), 

7 . 14 (d, J=8 .4Hz, 1H) , 7.57(s,lH), 7 . 62 ( t , J= 8 . 0Hz , 1H) , 

7 .73 (t, J=8 . 0Hz, 1H) , 7 . 94 ( d , J= 8 . 0Hz , 1H) , 8 . 12 (d, J=8 . 0Hz , 1H) . 

MS ( FAB ) m/z 400(M+H)\ 

Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; (5<ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H ) , 2.42- 

2.47(m,2H), 2 . 54 (q , J = 7 . 2Hz , 2H) , 2.73(br,4H), 

2 . 85 ( t, J = 7 . 6Hz , 2H) , 3 . 5 1 (br , 4H ) ,- 3.82(s,3H), 

6 . 47 ( t, J=4 . 8Hz, 1H) , 6 . 67 ( dd , J= 8 . 8 , 2 . 8Hz, 1H) , 

6 .79 (d, J=2 . 8Hz, 1H) , 7 . 3 2 ( d , J= 8 . 8Hz , 1H) , 7.44(s,lH), 
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7.46 (ddd, J = 8.4, 8. 0, 1 .2Hz, 1H) , 7 .57 (ddd, J=8 .4, 8 . 0, 1.2Hz, 1H) , 

7 .71 (d, J=8 . 0Hz, 1H) , 8.08(d, J=8.4Hz,lH) . 

Rxampl p 11 R Synthesis of 3 - ( 6 -methoxy - 1 , 2 - 

rH hyrironaphthal sn-4 -yl ) - 1 - f 4 - e thy Ipi pera 7 i n - 1 - 

yl ) i snqinnolinp oxalate 




N OMe 




• (COOH) 2 



In the same manner as in Example 104, the free compound 
of the title compound was obtained as a colorless oil (97 mg, 
yield; 98%) from 7 -methoxy- 1 - tetralone and 3 - bromo - 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 
m. p . ; 15 0 - 153°C 

'H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 24 ( t , J = 7 . 2Hz , 3H) , 
2.38(br,2H), 2 . 74 ( t , J=7 . 6Hz , 2H) , 3.11(br,2H), 3.35(br,4H), 
3.55(br,4H), 3.63(s,3H), 6 . 5 5 ( t , J= 4 . 4Hz , 1H ) , 6 . 7 8 - 6 . 7 9 (m , 2H ) , 
7 . 18 (d, J=8 . 4Hz , 1H) , 7.59(s,lH), 7 . 6 2 ( t , J= 8 . 0Hz , 1H ) , 
7 . 73 ( t , J=8 . 0Hz , 1H) , 7 . 96 (d, J= 8 . 0Hz , 1H) , 8 . 1 3 ( d , J= 8 . 0Hz , 1H ) . 
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MS (FAB) m/z 400(M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; d (ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 2.42- 

2.47(m,2H), 2 . 54 (q, J=7 . 2Hz, 2H) , 2.73(br,4H), 

2 . 80 (t, J=8 . 0Hz, 2H) , 3.52(br,4H), 3.70(s,3H), 

6 . 6 0 (t, J=4 . 8Hz , 1H) , 6 . 7 3 ( dd , J= 8 . 0 , 2 . 8H z , 1H ) , 

6 . 96 (d, J=2 . 8Hz , 1H) , 7 . 1 3 (d , J= 8 . 0Hz , 1H) , 7.38(s,lH), 

7.46 (ddd, J=8.4,8.0,1.2Hz,lH), 7. 57 (ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 

7 . 72 (d, J=8 . 0Hz, 1H) , 8 . 0 8 (d , J= 8 . 4Hz , 1H ) . 

ExampLe 11 9 Synthesis _.Qf...J3.-..{.5 - me thoxy - 1,2,3,4- 

tRf.rahydrnnaphf.halpn-1.-yl) - 1 - ( A - ethyl pi ppi-a v. \ n - 1 - 

yl ) i soquinoli n e oxal ate 




In the same manner as in Example 18, the free compound 
of the title compound was obtained as a colorless oil (218 mg, 
yield; 83%) from 3 - ( 8 -methoxy- 1 , 2 - dihydronaphthal en - 4 -yl ) - 
1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (273 mg) and 
palladium/carbon catalyst (20 mg) . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
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Oxalate : 

m.p.; 133-136°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 2 3 ( t , J = 7 . 2Hz , 3H) , 1.65- 

1.80(m,3H), 2.00(br,lH), 2 . 15 (br, 1H) , 2 . 55 - 2 . 72 (m, 2H) , 

3 . 11 (d, J=5 . 6Hz, 2H) , 3.32(br,2H), 3.54(br,lH), 3.60(br,2H), 

3.80(s,3H), 3.93(br,2H), 4 . 24 ( t , J= 5 . 6Hz , 1H) , 

6 . 52 {d, J=8 . 0Hz, 1H) , 6 . 79 (d, J=8 . OHz , 1H) , 6.95(s,lH), 

7.04 (t, J=8.0Hz, 1H) , 7 . 55 ( t , J=8 . 0Hz , 1H) , 7 . 6 6 ( t , J= 8 . 0Hz , 1H) , 

7 . 78 (d, J=8 . OHz, 1H) , 8 . 06 (d, J = 8 . OHz , 1H) . 

MS { FAB ) m/z 402 (M+H)*.. 

Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t , J=7 . 6Hz , 3H) , 1.68- 

1.75(m,2H), 2 . 01-2 . 09 (m, 1H) , 2 . 2 3 - 2 . 2 9 (m, 1H) , 

2 . 53 (q, J = 7 . 6Hz, 2H) , 2 . 62 - 2 . 84 (m, 2H) , 2.70(br,4H), 

3.47(br,4H), 3.87(s,3H), 4 . 2 9 ( t , J= 5 . 6Hz , 1H ) , 

6 . 67 (d, J=8 . OHz , 1H) , 6.70(s,lH), 6 . 7 2 ( d , J= 8 . OHz , 1H) , 

7 . 06 (t, J = 8 . OHz, 1H) , 7.40 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7.49 (ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 7 . 56 (d, J=8 . OHz, 1H) , 

8 . 03 (d, J=8 .4Hz , 1H) . 

Example 120 Synthesis of ? - ( 6 - mphhoxy - 1 , 2 , 3 , 4 - 
tetrahydronapht-.hal pn-1 -yl ) - 1 - (4 -ethyl pi ppr37i n - 1 - 
yl ) i Rpquinoli n e o xa lat e 



265 



98046PCT 




Methanol (30 ml) and platinum oxide (30 mg) were added 
to 3- (6 -methoxy- 1 , 2 - dihydronapthalen - 1 -yl ) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline (347 mg) , and the mixture was 
reacted in hydrogen atmosphere for 6 hr . The resulting reaction 
solution was filtered through Celite, and then evaporated . The 
resulting residue was purified by NH-silica gel column 
chromatography, to give the free compound of the title compound 
as an oil (189 mg , yield; 54%) . The resulting free compound 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 
m.p.; 170-173°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1.21(br,3H), 1 . 6 0 - 1 . 8 0 (m, 2H) , 
1 . 95 -2 . 20 (m, 2H) , 2.81<br,2H), 3.04(br,2H), 3.23(br,4H), 
3.49(br,4H), 3.72(s,3H), 4.19(br,lH), 6 . 64 (d , J= 8 . 4Hz , 1H) , 
6.73(s,lH), 6 . 82 (d, J=8 . 4Hz, 1H) , 6.96(s,lH), 

7 . 55 (t , J=8 . 0Hz , 1H) , 7 . 6 5 ( t , J= 8 . 0Hz , 1H ) , 7 . 7 8 ( d , J= 8 . 0Hz , 1H) , 
8 . 05 (d, J=8 . 0Hz, 1H) . 
MS (FAB) m/z 402(M+H)\ 
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Free compound: 

'H-NMR (400MHz, CDClj) ; 6 (ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H ) , 2.05- 
2.14(m,3H) , 2.18-2.26 (m, 1H) , 2 . 51 (q, J=7 . 2Hz , 2H) , 2.71(br,4H) , 
2 . 71-2 . 89 (m, 2H) , 3.47 (br, 4H) , 3.81(s,3H), 4 . 25 { t, J=5 . 6Hz , 1H) , 
6 . 66 (dd, J=8 .4 , 2 . 8Hz, 1H) , 6 . 70 (d, J=2 . 8Hz , 1H) , 6.72(s,lH), 
6 . 94 (d, J=8 . 4Hz , 1H) , 7.40 (ddd, J=8 .4 , 8 . 0 , 1 . 2Hz , 1H) , 
7.50 (ddd, J=8 .4 , 8 . 0, 1 . 2Hz, 1H) , 7 .57 (d, J=8 . 0Hz, 1H) , 
8 . 03 (d, J=8 . 4Hz, 1H) . 

Kxampl p 121 Synt-hpsis of 3 - ( 1 - msthnxy - 1 , 2 s ~\ , 4 - 
t-pt-.rahyrfrnnapht-.hal ph - 1 -yi ) - 1 - (4 - ethy1pippra7i n - 1 - 
yl HsnqinnnliTiP nxalatp 



In the same manner as in Example 18, the free compound 
of the title compound was obtained as a colorless oil (239 mg, 
yield; 61%) from 3 - ( 6 -methoxy - 1 , 2 - dihydronaphthal en - 4 - yl ) - 
1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (405 mg) and 
palladium/carbon catalyst (30 mg) . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 




N. 



OMe 
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m.p.; 110-112°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 8 (ppm) 1.21(br.3H), 1.73(br,2H), 

2.02(br,lH), 2.12(br,lH), 2.73(br,2H), 3.09(br,2H), 

3 .29 (br, 4H) , 3 . 5 0 (br, 4H) , 3 .58 <s, 3H) , 4 . 21 (br, 1H) , 6 . 43 (s, 1H) , 

6.72 (d, J=8 .4Hz, 1H) , 6.97(s,lH), 7 . 06 (d, J=8 . 4Hz , 1H) , 

7.53 (t, J=8.0Hz,lH) , 7 . 6 4 ( t , J= 8 . 0Hz , 1H ) , 7 . 77 (d, J=8 . 0Hz , 1H) , 

8 . 04 (d, J = 8 . 0Hz , 1H) . 

MS (FAB) m/z 402 (M+H) \ 

Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; 8 (ppm) 1 . 16 ( t , J=7 . 2Hz , 3H) , 1.66- 

1.81(m,2H), 2 . 05-2 .13 (m, 1H) , 2 . 2 1 - 2 . 2 8 (m, 1H) , 

2.52 (q, J = 7.2Hz,2H) , 2.71(br,4H), 2 . 7 1 - 2 . 85 (m, 2H) , 

3.47(br,4H), 3.67(s,3H), 4 . 27 ( t , J= 6 . 0Hz , 1H) , 

6 . 58 (d, J=2 .4Hz, 1H) , 6.74(s,lH), 6 . 75 (dd, J=8 . 8 , 2 . 4Hz , 1H) , 

7 . 08 (d, J=8 ,4Hz, 1H) , 7 . 4 1 ( dt , J= 8 . 4 , 1 . 2Hz , 1H) , 

7 . 51 (dt , J=8 . 4 , 1 . 2Hz , 1H) , 7.59(d,J=8.4Hz,lH), 

8 . 03 (d, J=8 .4Hz, 1H) . 

Ryampl <=» 12 2 Synt.hpsi s of 3- ( 3 - hydr oxyme thy 1 c.h romau - 6 - y 1. ) -1- 

(4 - e thylpiperazin-1 -yl ) i aoquinol ine h ydrochl ori de 
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In- the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 6 -bromo - 3 - ace toxymethylchroman 
{4.67 g) and 3 -bromo- 1 - (4 - ethylpiperaz in - 1 -yl) isoquinoline 
{2.2 g) . To the resulting oil were added methanol {20 ml) and 
a IN aqueous solution of sodium hydroxide (2 ml) , and then 
reacted at 50 C for 2 hr. The reaction solution was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography, to 
give the free compound of the title compound as an oil . The 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals (1.93 g, yield; 91%). 
Hydrochloride : 
m.p.; 168-172°C 

"H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 1.34 (t, J=7 . 2Hz, 3H) , 
2.13 (br, 1H) , 2 . 63 (dd, J- 16 . 4, 4 . 8Hz, 1H) , 

2 . 89 (dd ( J-16 . 4 , 5 . 2Hz, 1H) , 3 . 19 - 3 . 26 (m, 2H) , 3 . 3 3 - 3 . 4 3 (m , 3H) , 
3 . 48 - 3 . 60 (m, 3H) , 3 . 62 (d, J=ll . 6Hz , 2H) , 3 . 9 0 - 3 . 9 8 (m, 3H) , 
4.31(dd,J=11.2,2. 0Hz, 1H) , 6 . 87 ( d , J= 9 . 2Hz , 1H) , 

7 . 56 (t, J=8 . 0Hz, 1H) , 7 . 71 ( t , J=8 . 0Hz , 1H) , 7 . 91 -7 . 96 (m, 4H) , 

8 . 09 (d, J=8 . 0Hz , 1H) . 
MS ( FAB ) m/z 404(M+H)\ 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 8 ( t , J= 7 . 2 Hz , 3H ) , 2.30- 

2 . 36 (m, 1H) , 2.56(q,J=7.2Hz,2H), 2 . 66 - 2 . 7 3 (m, 1H) , 2.76(br,4H), 
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2 . 98 (dd, J- 16 .4, 1.2Hz, 1H) , 3.57(br,4H), 3 . 7 8 - 3 . 6 9 (m , 2H) , 

4 . 05-4 . 13 (m, 1H) , 4 . 33 - 4 . 37 (m, 1H) , 6 . 8 9 (d , J=8 . OHz , 1H) , 

7 .42 (ddd, J-8.4, 8 . 0, 1 .2Hz. 1H) , 7.56 (ddd, J=8 .4, 8 . 0, 1 .2Hz, 1H) , 

7.59(s,lH), 7 . 75 (d, J=8 . OHz, 1H) , 7 . 88 (dd, J = 8 . 0 , 2 . OHz , 1H) , 

7.89(s,lH), 8.05{d, J=8.4Hz,lH) . 

RyampT p 12 3 Synhbpsis of 1 - ( 4 - e f.hy 1 pi pfra v. \ n - 1 - y 1 ) - 3 - ( 7 - 
pyri dyl ) i snqn i nol i np dihydrodhl ori nr compound i dan t.i f i pd 
by the following flnaTyti cal data and synthptip prnrprlnrps 




3 - (2 - Pyridyl ) isoquinolin - 1 - one obtained by reacting 
N-methyl - o - toluamide (2.28 g) and 2 - cyanopyridine (1.59 g) 
according to Example 10-1 was added to phosphorus oxychloride 
(10 ml), and the mixture was stirred at 100°C for 3 hr . The 
reaction solution was evaporated, and then ethyl acetate and 
water were added to the resulting residue. The resulting 
organic layer was washed with water, an aqueous solution of 
sodium bicarbonate and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting l-chloro-3- 
(2 -pyridyl) isoquinoline was reacted with N - ethylpiperazine 
(15 ml) at 110 C for 12 hr. The react ion solution was evaporated , 
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and then ethyl acetate and water were added to the resulting 
residue. The resulting organic layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) , to give the free compound of the title compound as a 
pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 1 8 ( t , J= 8 . 0Hz , 3H ) , 

2 . 57 (q, J=8 . 0Hz, 2H) , 2.78(m,4H), 3.58(m,4H), 7.27(m,lH), 

7 .50 (t, J=9 -2Hz, 1H) , 7 . 6 1 ( t , J=9 . 2Hz , 1H) , 7 . 81 ( t , J= 9 . 2Hz , 1H) , 

7 . 89 (d, J=9 . 2Hz, 1H) , 8 . 1 0 (d , J=9 . 2Hz , 1H) , 8.40(s,lH), 

8 . 52 (d, J=9 . 2Hz , 1H) , 8.67 (d, J=4 . 5Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.31 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 160-162°C 

1 H-NMR(400MHz, CDCI3) ; <5(ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 3.19- 
3.28(m,2H), 3 . 31- 3 . 43 (m, 2H) , 3 . 5 5 - 3 . 7 0 (m, 4H ) , 4 . 14 (br - d , 2H) , 
7 . 71 -7 . 79 (m, 2H) , 7 . 84 ( t , J= 8 . 0Hz , 1H ) , 8 . 10 ( d, J«8 . 0Hz , 1H) , 
8 . 20 (d, J=8 . 0Hz, 1H) , 8 . 30- 8 . 39 (m, 1H) , 8.63(s,lH), 
8 . 66 (d, J=8 . 0Hz, 1H) , 8 . 8 5 (br - d , 1H } , 11 . 26 (br - s , 1H) . 
MS ( FAB) m/z 319(M+H)\ 

Example 124 Synthesis of 1 - (1 - ethyl pi pera z i n - 4 - yl ) - 3 - f 5 - ( 2 - 
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hyflrnxypMinyyl py~"i rHn-2-vll isnmiinnl ine 




q 

i 

Et 

In the same manner as in Example 127-1, 5- (2- 
acetoxyethoxy) - 2 - tribu tyl s tannylpyridine was obtained as a 
colorless solid (3.362 g) from a mixture (4.015 g) of 2- 
iodo- 3 -hydroxypyridine and 4 - iodo-3 -hydroxypyridine, 2- 
brornoethyl acetate (4.551 g) and bis ( tributyl tin) (13.6 ml). 
The resulting compound and 1 - ( 1 - ethylpiperazin - 4 -yl) - 3 - 
bromoisoquinoline (452 mg) were treated in the same manner as 
in Example 3 00, to give the hydrochloride of the title compound 
as yellow crystals (recrystallized from e thanol/isopropyl 
ether) (189 mg , yield; 29%). 
Hydrochloride : 
m.p.; 110-115°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5(ppm) 1.30 (3H, t, J = 7 .2Hz) , 
3 . 20 (1H, q, J=7 . 2Hz) , 3 . 22 { 1H , q , J= 7 . 2Hz ) , 3 . 3 0 - 3 . 4 0 ( 2H , m) , 
3 .48-3 .60 (4H,m) , 3 . 8 0 - 3 . 9 0 ( 2H , m) , 4 . 17 ( 2H , d , J = 13 . 2Hz ) , 
4 . 30-4 .40 (2H,m) , 7 . 75 (1H, dd, J=8Hz , 7Hz ) , 7 . 7 6 - 7 . 8 8 { 1H , m) , 
7 . 84 (1H, dd, J=8H, 7Hz) , 8 . 07 ( 1H , d , J= 8Hz ) , 8 . 1 9 ( 1H , d , J= 8Hz ) , 
8 . 16 - 8 . 30 (1H, m) , 8.44-8.60(2H,m) . 
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ESI-Mass; 379 (MH*) . 

RvampIP 125 Synthpsis of 1 - M - Pfhyl pi ppra z i n - 4 -yl) - 3 - T 2 - f 2 
hyd-roxypt-hoxy) p y ri din - 5 -yll i aocminol ine . 

2- f s.-Rgngyi oxypthoxy) - 5 - hromnnvr i d i n e 




In the same manner as in Example 126 - 1 , 2 . 705 g of the title 
compound was obtained as a yellow oil from 2 - benzyloxyethanol 
(15.219 g) and 2 , 5 - dibromopyridine (2.369 g) . 
X H-NMR (4 00MHz, CDC1 3 ) ; (5 (ppm) 3 . 8 1 ( 2H , t , J = 4 . 8Hz ) , 
4 . 46 (2H, t , J=4 . 8Hz) , 4.61(2H,s) , 6 . 7 2 ( 1H , d , J= 8 . 8Hz ) , 7.27- 
7.36(5H,m), 7 . 64 ( 1H, dd, J=8 . 8Hz , 2 . 4Hz) , 8 . 16 ( 1H, d, J-2 . 4Hz ) . 
M 25-2) 1 - M -F.t-hyTpippr^iTi-4-yT ) - 3- T2- (2- 
hyd-roxypt-hoxy) pyri di n - S - yl 1 i snqinnnl ine 




According to Example 167-2, 2 - ( 2 - benzyloxyethoxy) - 5 - 
bromopyridine (1.233 g) and 1 - { 1 - ethylpiperazin - 4 - yl) - 3 - 
bromoisoquinoline (480 mg) were treated, which were 
continuously treated in the same manner as in Example 167-3, 
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to give the hydrochloride of the title compound. The resulting 
hydrochloride was recrystallized from ethanol/isopropyl ether, 
to give the title compound as pale yellow crystals (186 mg, 
yield; 27%) . 
Hydrochloride : 
m.p. ; 137 -142°C 

X H-NMR (400MHz , DMSO-d s ) ; <5 (ppm) 1 . 3 1 ( 3H , t , J = 7 . 2Hz ) , 3.16- 

3.24(2H,m), 3 .30 <1H, t, J = 10.4Hz) , 3 . 3 3 ( 1H , t , J= 1 0 . 4Hz ) . 

3 .54 (2H, t, J=13 .6Hz) , 3 . 58 ( 2H , d , J= 1 0 . 4Hz ) , 3 . 7 3 ( 2H , t , J=5 . 2Hz ) , 

3 . 99 (2H, d. J=13 . 6Hz) , 4 . 33 (2H, t , J=5 . 2Hz) , 6 . 9 6 ( 1H , d , J= 8 . 8Hz ) , 

7 . 5 8 (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 7 3 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 

7 .93 (lH,d, J=8Hz) , 8.04(lH,s), 8 . 09 ( 1H , d , J= 8Hz ) , 

8 . 46 (1H, dd, J=8 . 8Hz, 2 . 8Hz) , 8 . 96 ( 1H , d , J=2 . 8Hz } , 11 . 15 (1H , br - 

s) . 

ESI-Mass; 379 (MH*) . 

Example 126 Synthesis of 1 - M - ethyl pi ppra 7. i n - 4 - yl ) - 3 - f 2 - f 2 - 
methoxyethoxy ) pyri rii n - S -yl ] i soqni nnl i np 
( 12 6 - 1 ) 2- (2 -Methoxyethoxyl -S-hrnmnpyridinp 



2 -Methoxyethanol (7.9 mg) was dissolved in N,N- 
dimethylf ormamide (50 ml) , followed the by addition of 60% 
sodium hydride (4 g) under ice-cooling, and the mixture was 
stirred for 20 min . Thereafter, it was stirred at 90°C for 
further 30 min. To the reaction mixture was added dropwise 
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2, 5-dibromopyridine (2.369 g) /N, N- dimethyl formamide (20 ml) 
solution, and the mixture was stirred overnight. The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give the title compound as a colorless oil (1.122 g, yield; 
48%) . 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 3.43{3H,s), 3 . 7 3 ( 2H , t , J=4 . 6Hz ) , 
4 . 44 (2H, t , 4 . 6Hz) , 6.72(lH,dd,J=8.8Hz,0. 8H2) , 
7.6 4 (lH,dd, J=8.8Hz,2.4Hz) , 8.17 ( 1H , dd , J = 2 . 4Hz , 0.8Hz) . 
(126-2) 1 - M -Rt-hylp -i pPT-^-in-4 -yl ) ■ T . t7- 17.- 
methoxyethoxy) pyridin - 5 -yl 1 i snqinnnl itip 




I 

Et 



In the same manner as in Example 167-2, the hydrochloride 
of the title compound was obtained as yellow crystals (371 mg, 
yield; 53%) f rom 2 - ( 2 - methoxye thoxy ) - 5 - bromopyr idine (928 mg) 
and 1 - (1 - ethylpiperazin- 4 -yl ) - 3 -bromoisoquinoline (480 mg) . 
Hydrochloride : 
m.p.; 115-120°C 
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X H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 33 ( 3H , t , J=7 . 2Hz) , 3.18- 

3.65(2H,m), 3 . 70 (2H, t, J=4 . 6Hz) , 4 . 02 (2H, d, J=13 . 6Hz) , 

4 . 45 (2H, t,J=4 . 6Hz) , 6 . 9 9 ( 1H, d , J = 8 . 4Hz ) , 

7 . 61 (1H, dd, J=8 .4Hz, 7Hz) , 7.7 5 ( 1H , dd , J= 8 . 4Hz , 7Hz ) , 

7 . 96 (1H, d, J=8 . 4Hz) , 8.07(lH,s), 8 . 12 ( 1H , d , J= 8 . 4Hz ) , 

8.48(lH,dd, J=8.4Hz,2.8Hz) , 8 . 9 9 ( 1H , s , J= 2 . 8Hz ) . 

ESI-Mass; 393 <MH*) . 

Examp le 1 27 Synthssis of 1 - ( 1 - pf.hy 1 p i ppra 7. i n - A - yl ) - 1 - [ 5 - (7. 
methoxyethoxy) pyridin- 2-yl] isoquinnl ins 
(127-1 ) 5 -Mp.thnxypthnyy- 2 - tr i hn hyl stannyl pyri d i np 



3 -Hydroxypyridine (20.077 g) was dissolved in methanol (350 
ml), sodium iodide (31.565 g) and sodium hydroxide (8.545 g) 
were added thereto, 5% sodium hypochlorite (314 mg) was added 
thereto under ice-cooling, and then the mixture was stirred for 
5 hr. 10% sodium thiosulfate solution (200 ml) was added to 
the reaction mixture, which was then neutralized with 5N 
hydrochloric acid and extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl ace ta te/hexane system) , 
to give a mixture of 2 - iodo - 3 - hydroxypyridine and 4-iodo-3- 
hydroxypyridine (7:3) as a a yellow solid (12.544 g) . The 
resulting mixture (2.97 g) was dissolved in N,N- 



(n-Bu) 3 Su' 




OMe 
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dimethylf ormamide (40 ml), followed by the addition of 2- 
bromoethyl methyl ether (3.822 g) and potassium carbonate 

(3.704 g) , and the mixture was stirred at 80 C overnight. The 
resulting insoluble matters were filtered off. The resulting 
reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water , dried 

(over MgS0 4 ) and evaporated. The resulting residue and 
bis ( tributyl tin) (5 ml) were treated in the same manner as in 
Example 161-2, to give 1.142 g of the title compound as a 
colorless oil. 

l H-NMR (4 0 0MHz, CDC1 3 ) ; 5 (ppm) 0 . 87 ( 9H , t , J = 7 . 4Hz ) , 1.11- 
1.16 (6H,m) , 1.29-1.37 (6H,m) , 1 . 5 0 - 1 . 6 1 ( 6H , m) , 3.43(3H,s), 
3 . 74 (2H, t, J = 5Hz) , 4 . 06 (2H, t, J=5Hz) , 

6.97 (1H, dd, J=8 .4Hz, 1 .2Hz) , 7.0 8 (1H, dd, J=8 . 4Hz , 4 . 8Hz) , 
8 . 37 (1H, dd, J=4 . 8Hz , 1 . 2Hz) . 

(1 2 7- 2) 1 - M -F.fhylp i pp-ra^n-4-yl ) - 3- fS- (7- 
TriPthoxypt-hoxy^ pyri c\ i n - 2 -yl 1 i snqiii nnl i np 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals 
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(recrys tallized form ethanol/isopropyl ether} (225 mg, yield; 
36%) from 5 - (2 -me thoxyethoxy) - 2 - tributyls tannylpyridine 
(1.142 g) and 1 - ( 1 - ethylpiperazin- 4 - yl ) - 3 - bromoi soguinoline 
(448 mg) . 
Hydrochloride : 
m.p.; 116-119°C 

X H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; <5(ppm) 1 . 3 1 ( 3H , t , J = 7 . 2Hz ) , 3.15- 
3.25(2H,m), 3 . 30-3 .40 (2H,m) , 3.37(3H,s), 3 . 54 - 3 . 62 (4H, m) , 
3 . 80-3 . 85 (2H,m) , 4 . 2 0 ( 2H , d , J= 14Hz ) , 4 . 4 5 - 4 . 52 ( 2H , m) , 
7 .77 (1H, dd, J=8Hz, 7Hz) , 7 . 8 6 ( 1H , dd , J= 8Hz , 7Hz ) , 7.88- 
7.96(lH,m), 8 . 03 (1H, d, J=8Hz) , 8 . 2 0 ( 1H , d, J= 8Hz ) , 8.24- 
8.36(lH,m) , 8 . 50 - 8 . 60 (2H,m) . 
ESI-Mass; 393 (MH*) . 

Example 128 Synthesis of 3 ■ (2 - propyl carhnnyT ami nnpyri i n - ^ - 
yl ) - 1 - (4 -ethylpiperazin- 1 -yl) isoqni noline hyriroch 1 ori rip 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound (338 mg, yield; 40%) 
from 5 - bromo - 2 -propylcarbonylaminopyridine (3.11 g) and 3- 
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bromo- 1 - (4 -ethylpiperazin- 1 -yl) isoquinoline (514 mg) . The 
resulting free compound was converted into a hydrochloride in 
a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 168-171°C 

X H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 0 . 94 { t , J = 7 . 2Hz , 3H) , 

1 . 35 (t, J=7 .2Hz, 3H) , 1 . 6 6 (q, J=7 . 2Hz , 2H) , 2 . 47 ( t , J=7 . 2Hz , 2H) , 

3 . 18 -3 . 26 (m, 2H) , 3 . 3 0 - 3 . 4 0 (m, 2H ) , 3 . 54 - 3 . 6 3 (m, 4H) , 

4 . 02 (d, J- 14 . 0Hz, 2H) , 7 . 64 ( t , J = 8 . 0Hz , 1H) , 7 . 7 8 ( t , J= 8 . 0Hz , 1H) , 

7 . 99 (d, J=8 . 0Hz, 1H) , 8 . 13 , ( d, J= 8 . 8Hz , 1H) , 8.16(s,lH), 

8 . 16 (d, J=8 . 0Hz, 1H) , 8 . 69 (dd, J=8 . 8 , 2 . 4Hz ,1H), 

9 . 14 (d, J=2 .4Hz, 1H) . 

MS (FAB) m/z 404 (M+H)*. 

Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5 (ppm) 1 . 04 ( t , J = 7 . 2Hz , 3H) , 

1.17 (t, J=7.2Hz,3H) , 1.76-1.85 (m, 2H) , 2 . 42 ( t , J=7 . 2Hz , 2H) , 

2.60(q, J=7.2Hz,2H) , 2.76(br,4H), 3.56(br,4H), 

7.48 (ddd, J=8.4,8.0,1.2Hz,lH), 7.61 (ddd, J=8 .4,8.0,1. 2Hz, 1H) , 
7.65(s,lH), 7 . 79 (d, J=8 . 4Hz , 1H) , 8 . 07 ( d , J= 8 . 4Hz , 1H ) , 
8 . 31 (d, J=8 . 8Hz, 1H) , 8 .44 <dd, J=8 . 8, 2 ,4Hz , 1H) , 9.06(br,lH). 
Exam ple 1 2 9 Bynthes i ft of 3 - [ ( 2 -methyl rh 1 f nnyl pyri d i n ) - 5 - 
yll - 1 - (4 - ethylpiperazin - 1 -yl) i soqu i nol ins hydrochl nririp 
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.S0 2 Me 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound (609 mg, yield; 82%) 
from 5 -bromo- 2 -methylsulf onylpyridine (1.72 g) and 3-bromo- 
1 - (4 - ethylpiperazin- 1 -yl) isoquinoline (582 mg) . The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m.p. ; 24 8-250°C 

'H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 34 ( t , J=7 . 2Hz , 3H) , 3.20- 
3.26(m,2H), 3.35(s,3H), 3 . 3 0 - 3 . 4 0 (m, 2H) , 3 . 5 6 - 3 . 6 3 (m, 4H) , 
4 . 00 (d, J=14 . 0Hz, 2H) , 7 . 71 ( t , J=8 . 0Hz , 1H) , 7 . 82 ( t , J=8 . 0Hz , 1H) , 
8 . 05 (d, J=8 . 0Hz, 1H) , 8 .17 (d, J=8. 0Hz, 1H) , 8 . 1 8 ( d , J= 8 . 0Hz , 1H) , 
8.37(S,1H), 8 . 86 (dd, J=8 . 0, 2 .4Hz, 1H) , 9 . 57 ( d , J=2 . 4Hz , 1H) . 
MS (FAB) m/z 3 97 (M + H) * . 
Free compound: 

X H-NMR (400MHz , CDC1 3 ) ; (5(ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 

2 . 56 (q, J=7 . 2Hz , 2H) , 2 . 7 6 ( t , J=4 . 8Hz , 4H) , 3.28{s,3H), 
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3.61 (t, J = 4.8Hz,4H) , 7 . 5 6 ( t , J= 8 . OHz , 1H) , 7 . 6 7 ( t , J= 8 . OHz , 1H ) , 
7.79<s,lH), 7 . 85 ( d, J=8 . OHz , 1H) , 8 . 11 (d, J=8 . OHz , 1H) , 
8 . 17 (d, J=8 . OHz , 1H) , 8 . 67 (dd, J=8 . 0, 2 . OHz ,1H), 
9 . 48 (d, J=2 . OHz , 1H) . 

Ry^plp 130 SyTil-hPSis of 3 - r f 2 - efhyl mil f nnyl pyrH d i n ) - 5 -yl ) - 
1 - (4 - ethyl pi ppra ? i n - 1 -yl ) i Roqu innlinp hydro rblnririp 

°2 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (710 
mg, yield; 96%) from 5 - bromo - 2 - e thylsul f onylpyridine (1.77 g) 
and 3 -bromo - 1 - (4 - e thylpiperazin - 1 - yl ) isoquinoline (579 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 155-159°C 

'H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

1.35 (t, J = 7.2Hz, 3H) , 3 . 19 - 3 . 2 6 (m, 2H) , 3 . 3 2 - 3 . 4 0 (m, 2H ) , 

3 . 50 (q, J = 7 . 2Hz , 2H) , 3 . 59 - 3 . 66 (m, 4H) , 4 . 07 ( d , J= 1 3 . 2Hz , 2H ) , 

7 . 71 ( t, J=8 . OHz , 1H) , 7 . 83 ( t , J=8 . OHz , 1H) , 8 . 0 4 ( d , J= 8 . OHz , 1H ) , 
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8 . 17 (d, J = 8 . OHz, 1H) , 8.19(d, J=8.4Hz / lH) , 8.38(s / lH), 
8.87 (dd,J=8.4,2.0Hz,lH) , 9 . 58 ( d, J=2 . OHz , 1H) . 
MS (FAB) m/z 411(M+H)\ 
Free compound: 

1 H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 1 8 ( t , J=7 . 2Hz , 3H) , 

1.34 (t. J = 7.6Hz,3H) , 2 . 56 (q, J=7 . 2Hz , 2H) , 2 . 7 6 ( t , J=4 . 8Hz , 4H) , 

3.45(q,J=7.6Hz,2H), 3.61 (t, J=4 . 8Hz, 4H) , 

7.56 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz, 2H) , 7.66 (ddd. J=8.4,8.0,1.2Hz,lH) , 
7.79{S,1H), 7 . 85 (d, J=8 . OHz, 1H) , 8 .11 (d, J-8 .4Hz, 1H) , 
8.17 (d, J= 8.4Hz, 1H) , 8.67(dd, J=8 . 4 , 2 . OHz , 1H) , 
9.49(d,J=2.0Hz,lH) . 

Ryampl s 131 Synthesis of 1 - (1 - ethyl pi peraz in - 4 -yl ) - 3 - ( 2 - 

butyl py ri din-S-yl ) i soqiiinnl i nfi 



1- (l-Ethylpiperazin-4 -yl) -3- [2- ( 1 - butyn - 1 - yl ) pyridin - 5 - 
yl] isoquinoline (148 mg) was dissolved in ethanol (20 ml), 
followed by the addition of platinum oxide (15 mg) , and the 
mixture was stirred in hydrogen atmosphere at room temperature 
overnight. After the platinum oxide was filtered off, the 
resulting solution was evaporated, and the resulting residue 




Et 
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was purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . Continuously, the resulting product 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as a pale brown amorphous (98 
mg, yield; 50%) . 
Oxalate : 

'H-NMR (400MHz , DMSO-d 6 ) ; <5 (ppm) 0 . 9 0 ( 3H , t , J = 7 . 2Hz ) , 

1.24 (3H, t, J = 7 .2Hz) , 1 . 2 7 - 1 . 3 8 ( 2H , m) , 1 . 64 - 1 . 72 (2H, m) , 

2 .78 (2H, t, J=7 . 6Hz) , 3 . 12 ( 2H , q , J = 7 . 2Hz ) , 3 . 32 - 3 . 42 (4H, brs) , 

7 . 36 (1H, d, J=8Hz) , 7 . 61 (1H, ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 

7 .74 (lH,ddd, J=8Hz,7Hz, 1.2Hz) , 7 . 9 6 ( 1H , d , J= 8Hz ) , 8.10(lH,s), 

8 . 11 (1H, d, J=8Hz) , 8 . 40 (1H, dd, J=8Hz, 2 . 4Hz) , 

9 . 25 (1H, d, J = 2 .4Hz) . 

ESI -Mass ; 375 (MH*) . 

Kyamplp 1 32 Synt-hpsis of 1 - ( 1 - e thy 1 pi pera z i n - 4 - yl ) - 3 - f 5 - ( 3 - 
f 1 u oropropyl ) pyri din - 2 -yl ) i soquinoline 




Diethylaminosulf ur trifluori-de (237 ml) was dissolved in 
methylene chloride (2 ml), followed by the addition of 1- 
( 1 - ethylpiperazin- 4 -yl ) -3- [5- ( 3 - hydroxypropyl ) pyr idin - 2 - 
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yl] isoquinoline (160 mg) /methylene chloride (2ml) solution in 
nitrogen atmosphere at -70 °C . After the cooling bath was 
removed, subsequently, the resulting mixture was stirred for 
2 hr . The reaction solution was diluted with methylene chloride , 
washed subsequently with an aqueous solution of saturated 
sodium bicarbonate and brine, dried (over MgS0 4 ) and evaporated . 
The resulting residue was purified by (NH) silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the 
oxalate of the title compound as a yellow amorphous (60 mg, 
yield; 31%) . 
Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 2 6 ( 3H , t , J = 7 . 2Hz ) , 1.94- 
2.10(2H,m), 2 . 76 (2H, t, J = 7 . 6Hz) , 3 . 17 (2H, q, J=7 . 2Hz) , 3.35- 
3.48(4H,m), 3 . 6 0 - 3 . 8 0 ( 4H , m) , 4 . 43 ( 1H , t , J = 6Hz ) , 
4.55(lH,t,J=6Hz), 7.62(1H, ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
7 . 73 (1H, ddd, J= 8Hz , 7 Hz , 1 . 2Hz ) , 7.82 ( 1H , dd , J= 8Hz , 2 . 4Hz) , 
8 . 07 (1H, d, J=8Hz) , 8 . 13 ( 1H , d , J= 8Hz ) , 8 . 3 4 ( 1H , d , J=8Hz ) , 
8.45(lH,s), 8 . 55 (1H, d, J = 2 . 4Hz) . 
ESI -Mass; 379 (MH* ) . 

Kyam plP 133 Synthpsis nf 1 - M - Pthyl p i pp ra 7. \ n - A - yl ) - 3 - f 2 - f 3 - 

f luoropropyl ) py ri d in - 5 - yl 3 isoquinnl i ne 
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F 



N. 




C 



N' 



Et 



Diethylaminosulf ur trifluoride (53 ml) and pyridine 
hydrogen fluoride (320 ml) were dissolved in methylene chloride 

(3 ml), followed by the addition of 1 - ( 1 - ethylpiperaz in - 4 - 
yl) - 3 - [5 - (3 -hydroxypropyl) pyridin- 2 -yl] isoquinoline (152 
mg) /methylene chloride (2 ml) solution in nitrogen atmosphere 
at -70 C. After the cooling bath was removed, subsequently, 
the resulting mixture was stirred for 2 hr . The reaction 
solution was diluted with methylene chloride, washed 
sequentially with an aqueous solution of sodium bicarbonate and 
brine, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by (NH) silica gel column chromatography 

(ethyl aceta te/hexane system) , to give the title compound as 
a yellow oil (6 mg, yield; 5%) . 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( 3H , t , J = 7 . 2Hz ) , 2.15- 
2.28(2H,m), 2 . 5 6 ( 2H , q , J= 7 . 2Hz ) , 2 . 7 6 ( 4H , t , J= 4 . 4Hz ) , 
2 . 99 (2H, t, J = 7 . 6Hz) , 3 . 6 0 ( 4H , t , J = 6 . 4Hz ) , 4 . 4 8 ( 1H , t , J= 6 . 4Hz ) , 
4 . 60 (1H, t , J=6 . 4Hz) , 7 . 2 8 ( 1H , d , J= 8Hz ) , 7 . 4 9 ( 1H , dd , J= 8Hz , 7Hz ) , 
7 . 61 (1H, dd, J=8Hz, 7Hz) , 7.68(lH,s), 7 . 81 ( 1H , d , J= 8Hz ) , 
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8. 0 9 (lH,d, J=8Hz) , 8.3 5 ( 1H , dd , J = 8Hz , 2.4Hz) , 
9 .30 (1H, d, J = 2 . 4Hz) . 
ESI-Mass; 379 (MH*) . 

Kyampl p 134 Synthesis of 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 - [ 5 - ( 3 
hyriroxypropyl ) pyridin-2 -yll i soqu i nol i ns 
(134-1) 3- (3 - B enzylnxyprQpyl)pyridine 



In the same manner as in Example 167-1, the title compound 
was obtained as a brown oil (34.28 g, yield; 83%) from 3- 
pyridinepropanol (24.882 g) and benzyl bromide (26 ml) . 
1 H-NMR(400MHz,CDCl 3 ) ; 5 (ppm) 1 . 9 0 - 1 . 97 ( 2H , m) , 
2 . 73 (2H, t, J = 7 . 8Hz) , 3 . 4 8 ( 2H , t , J= 6 . 4Hz ) , 4.50(2H,s), 
7.18 (lH,dd, J=8Hz, 4.8Hz ) , 7 . 2 7 - 7 . 37 ( 5H , m) , 

7 .48 (1H, ddd, J=8Hz,2.4Hz,1.6Hz), 8. 43 (1H, dd, J-4 . 8Hz, 1. 6Hz) , 
8 .45 (1H, d, J=2 . 4Hz) . 

(134-2) 3 - f 1 -Benzyl oxypropyl ) pyri cii ftf - nxi Ae> 



3 -( 3 - Benzyloxypropyl ) pyridine (34.28 g) was dissolved in 
acetic acid (260 ml) , followed by -the addition of a 30 % aqueous 
solution of hydrogen peroxide (52 ml) , and the mixture was 
stirred at 50 C overnight. After cooling as it was, water (52 





O 
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ml) was added to the reaction solution, which was then 
evaporated . The resulting residue was dissolved in chloroform, 
washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
the title compound as a yellow oil {30.23 g, yield; 88%). 
'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 87 - 1 . 95 ( 2H , m) , 
2.70(2H,t, J=7.8Hz) , 3 . 47 ( 2H , t , J= 6Hz ) , 4.50(2H,s), 
7 . 08 (1H, d, J=8Hz) , 7 . 16 (1H, dd, J=8Hz, 6 .4Hz) , 7 . 2 8 - 7 . 3 9 ( 5H , m) , 
8.05-8.10 (2H,m) . 

(1 34-3) 1 - M -Fl1-hy1pippra*i-n-4-y1 ) - T5- M- 
benzyl oxypropyl ) pyri d i n - 2 - yl 1 i snqui nol i np 



3 - (3 -Benzyloxypropyl) pyridine N-oxide (4.546 g) was 
dissolved in methylene chloride, phosphorus oxybromide (11.47 
g) was added thereto under ice-cooling, and the mixture was 
stirred for 2 hr . Then, it was further stirred at room 
temperature for 2 hr . The reaction mixture was poured into warm 
water, and then it was neutralized by adding sodium bicarbonate 
thereto. The mixture was extracted with ethyl acetate. The 




Et 
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resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was purified by- 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give a mixture of 2 -bromo-5 - (3 - benzyloxypropyl ) pyridine and 
2 -bromo-3 - (3 -benzyloxypropyl) pyridine (1:1) as a brown oil 
(2.203 g) . The resulting mixture (1.111 g) and 1-(1- 
ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (662 mg) were 
treated in the same manner as in Example 167-2, to give the title 
compound as a yellow oil (326 mg, yield; 33%) . 
1 H-NMR (40 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( 3H , t , J=7 . 2Hz ) , 1.94- 
2.02(2H,m), 2 . 5 6 ( 2H , q , J=7 . 2Hz ) , 2 . 77 (4H, t, J=4Hz) , 
2.80 (2H,t, J = 7.2Hz) , 2 . 8 0 ( 2H , t , J = 7 . 2Hz ) , 3 . 52 ( 2H , t , J= 6Hz ) , 
3 . 59 (4H, t, J = 4Hz) , 4.52(2H,s), 7 . 2 7 - 7 . 3 7 ( 5H , m) , 

7.49 (1H, ddd, J=8Hz ,7Hz,1.2Hz), 7 . 60 (1H, ddd, J=8Hz , 7 Hz , 1 . 2Hz) , 

7.62(lH,dd,J=8.4Hz,2.4Hz) , 7.88(lH,d, J=8Hz) , 

8 . 10 (1H, d, J=8Hz) , 8.36(lH,s), 8 . 4 3 ( 1H , dd , J= 8 . 4Hz ) , 

8.52 (lH,d, J = 2.4Hz) . 

(1 34-4) 1 - (1 -T^thylpiperazin^-yl ) -3 - [5 - (3 - 
hydroxypropyl ) pyr i di n - 2 -yl ] i soguinoline 




OH 



Et 
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In the same manner as in Example 167-3, the oxalate of the 
title compound was obtained as a yellow amorphous (150 mg, 
yield; 43%) from 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - [5 - ( 3 - 
benzyloxypropyl) pyridin- 2 -yl] isoquinoline (326 mg) . 
Oxalate : 

'H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 24 ( 3H , t , J = 7 . 2Hz ) , 1.72- 
1.80(2H,m), 2 . 69 (2H, t, J=7 . 8Hz) , 3 . 11 ( 2H , q, J= 7 . 2Hz ) , 3.30- 
3.40(4H,m), 3 . 44 ( 2H , t , J= 6 . 2Hz ) , 7 . 6 2 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 
7.73 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 7 8 ( 1H , dd , J= 8 . 4Hz , 2 . 4Hz) , 
8 . 06 (1H, d, J=8Hz) , 8 . 12 (1H, d, J=8 . 4Hz) , 8 . 3 3 ( 1H , d, J= 8Hz ) , 
8.43(lH,s), 8.53 (lH,d, J=2.4Hz) . 
ESI-Mass; 377 (MH* ) . 

Example 135 Synthesis of 1 - f 1 - ethyl pi ppra y. i n - 4 - yl) - 3 - [ 7 - ( 3 - 
hydroxypropyl ) pyri rli n - S -yl 1 i s oqn -j nol i 
(135-1) 5- Bro m o-2 - [3- (t- 
butyldimethylsi 1 yl oxy) propyl] pyri di tip 



From 5 -bromo- 2 -pyridinepropanol (4.266 g) synthesized 
according to J. O. C, 53., 386, 1988, the title compound was 
obtained as a colorless oil in the same manner as in Example 
163-1 (6.297 g, yield; 97%). 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 0.04 (6H,s), 0.90(9H,s), 1.89- 
1.97(2H,m), 2 . 82 (2H, t, J=7 . 8Hz) , 3 . 6 5 ( 2H , t , J= 6 . 2Hz ) , 
7.07(lH,dd,J=8Hz,2.4Hz) , 8.57(lH,d,J = 2.4Hz) . 



Br. 




\ 



Me 
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(13^-2) 1 - M -Ethylpipera zin-4-yl ) -3- [2- (3 



hydroxy-propyl ) pyri din- 5 -yl ] i soquinol ine. 




OH 



N. 



c: 



N' 



Et 



In the same manner as in Example 167-2, the free compound 
of the title compound was obtained as a yellow solid (1.288 g, 
yield; 94%) from 5 -bromo - 2 - [3 - ( t - 

butyl) dimethylsilyloxypropyl j pyridine (2.973 g) and 1-(1- 
ethylpiperazin-4 -yl) -3 - bromoi soquinol ine (1.158 g) . A part 
(150 mg) of the resulting free compound was converted into an 
oxalate in a conventional manner, to give the oxalate of the 
title compound as a pale yellow amorphous (80 mg, yield; 43%) . 
Oxalate : 

'H-NMR (400MHz, DMSO-d 6 ) ; (5(ppm) 1 . 2 5 ( 3H , t , J = 7 . 2Hz ) , 1.80- 

1.84(2H,m), 2 . 81 (2H, t , J=7 . 6Hz) , 3 . 1 5 ( 2H , q , J=7 . 2Hz ) , 3.34- 

3.46(4H,m), 3 . 45 ( 2H , t , J= 6 . 4Hz ) , 3 . 6 0 - 3 . 8 0 ( 4H , m) , 

7 . 61 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 74 (1H, ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 

7 . 96 (1H, d, J=8Hz) , 8.11(1H,S), 8 . 1 1 ( 1H , d , J= 8Hz ) , 

8 . 40 (1H, dd, J=8Hz, 2 .4Hz) , 9 . 2 6 ( 1H , d , J= 2 . 4Hz ) . 

ESI -Mass ; 377 (MH* ) . 

Example 136 Synthesis of 1 - M - pt.hy1pippra?iTi-4-y1 ) - 3- \7. - M - 
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hydroxyhutyl ) pyridin - 5 -yl ] l aoqui nnl i ns 

(136-1) 5 -Rromo- 2 - (3 -hy^rnxy-1 -hiitynyl ) pyri rH tip 

Br 

Me 

In the same manner as in Example 139-1, the title compound 
was obtained as a brown solid (15.895 g, yield; 88%) from 
2, 5-dibromopyridine (18.951 g) and 3-butyn-2-ol (6.3 ml). 
X H -NMR (400MHz , CDC1 3 ) ; 5(ppm) 1 . 57 ( 3H , d , J= 6 . 8Hz ) , 4.77(lH,m), 
7 . 31 (1H, d, J=7 . 8Hz) , 7.79 (1H, dd, J = 7 . 8Hz, 2 . 4Hz) , 
8 . 63 (1H, d, J=2 . 4Hz) . 

(136-2) 5-Bromo-2- (3 - hyriroxyhu f.yl ) pyridine 
Br 

Me 

In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (2.783 g, yield; 60%) from 5- 
bromo- 2 - (3 -hydroxy- 1 -butyryl) pyridine (4.521 g) . 
1 H-NMR(400MHz, CDCI3) ; <5(ppm) 1 . 23 ( 3H , d , J= 6Hz ) , 1.78- 
1.93(2H,m), 2 . 91 (2H, t, J = 7 . 8Hz) , 3 . 23 (lH.br ■ s) , 3.78- 
3.88(lH,m), 7 . 09 (1H, d, J=8 .4Hz) , 7.73 (lH,dd,J-8.4Hz,2.4Hz) , 
8 . 55 (1H, d, J=2 .4Hz) . 
(136-3) S-Rrnmn-2- f3- f f - 

butyl dimethyl si 1 yl nxyl butyl ] pyri (ii'np 
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Br, 




Me 



t-Bu 
Si- Me 
Me 



In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (3.75 g, yield; 95%) from 
5 -bromo - 2 - (3 -hydroxybutyl ) pyridine (2.647 g) . 
X H-NMR (400MHz , CDC1 3 ) ; 5(ppm) 0.04(6H,s), 0.88(9H,s), 
1 . 16 (3H, d, J=6Hz) , 1 . 77 - 1 . 83 (2H, m) , 2 . 67 - 2 . 87 (2H, m) , 3.56- 
3.58(lH,m), 7 . 04 (1H, d, J=8 . 4Hz) , 7 . 6 9 ( 1H , J= 8 . 4Hz , 2 . 4Hz ) , 
8 . 55 (1H, d, J = 2 .4Hz) . 

(136-4) 1 - H -Rf.hy lpi ppra7in-4.yl ) - 3- \7- / 
hydroxyhufyl ) pyri di n - 5 -yl ] i soqu-j nnl i ne 



In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (420 mg, 
yield; 56%) from 5 - bromo - 2 - [ 3 - ( t - 

butyl ) dimethylsilyloxybutyl] pyridine (2.066 g) and 1-(1- 
ethylpiperazin - 4 -yl) - 3 -bromoisoquinoline (491 mg) . 
Oxalate : 



Me 




OH 




Et 
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X H-NMR (4 0 0MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 09 ( 3H , d , J= 6Hz ) , 

1.24 <3H, t, J = 7 .2Hz) , 1 . 7 0 - 1 . 7 8 ( 2H , m) , 2 . 7 4 - 2 . 9 0 ( 2H , m) , 

3 . 13 (2H, q, J = 7 . 2Hz) , 3 . 37 ( 4H , br - s ) , 3 . 6 0 - 3 . 7 6 { 6H , m) , 

7.37(2H,d,J=8. 4Hz ) , 7.61 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7.74 (1H, ddd, J=8Hz,7Hz, 1.2Hz) , 7 . 9 6 ( 1H , d , J= 8Hz ) , 8.10<lH,s), 

8 . 11 (1H, d, J=8Hz) , 8 . 39 (1H, dd, J = 8 . 4Hz, 2 . 4Hz) , 

9 .25 (1H, d, J = 2 . 4Hz) . 

ESI-Mass; 391 (MH + ) . 

Ryampl p 137 Synthssis of 1 - ( 1 - ethyl pi per a z in - 4 - yl ) -3- [2- ( 4 - 
hydroxyhutyl ) pyridin - 5 - yll i soquin ol ine 
(137-1) 5 - Bro mo- 2 - (4 -hydroxy- 1 -butynyl ) pyri di ne 



In the same manner as in Example 139-1, the title compound 
was obtained as a brown solid (6.6 g, yield; 48%) from 2,5- 
dibromopyridine (14.213 g) and 3 -butyn- l-ol (4.5 ml). 
1 H-NMR (400MHz , CDC1 3 ) ; <5{ppm) 2 . 7 2 ( 2 H , t , J= 6 . 4Hz ) , 
3 . 85 (1H, t, J=6 . 4Hz) , 3 . 8 6 ( 1H , t , J= 6 . 4Hz ) , 7 . 2 9 ( 1H , d , J- 8 . 4Hz ) , 
7 . 7 7 (1H, dd, J=8 . 4Hz, 2 .4Hz) , 8 . 6 0 ( 1H , d , J= 2 . 4Hz) . 
(137-2) 5 -Bromo- 2 - (4 - hyd roxyhn ty 1 ) pyri di ne 



In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (3.397 g, yield; 74%) from 5- 



Br. 




Br. 
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bromo- 2 - (4 -hydroxy- 1 -butynyl) pyridine (4.522 g) . 
'H-NMR (4 0 0MHz, CDC1 3 ) ; 8 (ppm) 1. 61-1. 67 (2H,m) , 1 . 77-1. 85 (3H,m) , 
2 . 80 (2H, t , J=7 . 6Hz) , 3.68(2H,m), 7 . 07 ( 1H , d, J= 8Hz ) , 
7 .72 (lH,dd, J=8Hz, 2.4Hz) , 8.57 (lH,d, J=2 .4Hz) . 
M 37 - 3 ) 5 -Bromo- 2- U - ft- 
hutyl di methyl si 1 yl nxy) butyl 1 pyri di ne 




In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (2.484 g, yield; 87%) from 
5 -bromo- 2 - (4 - hydroxybutyl ) pyridine (1.905 g) . 
'H-NMR (400MHz , CDCI3) ; 8 (ppm) 0.04(6H,s), 0.88(9H,s), 1.52- 
1.60(2H,m), 1.72-1.79 (2H,m) , 2 . 7 6 ( 2H , t , J=7 . 6Hz ) , 
3.63(2H,t,J=6.6Hz), 7 . 06 (1H, d, J=8Hz) , 
7.70{lH,dd,J=8Hz,2.4Hz) , 8.57(lH,d,J=2.4Hz) . 
M 37 -4) SyTit-hpsis nf 1 - M - ethyl pi psra 7. i n - 4 - y 1 ) - 3 - [ 2 - ( 4 - 
hydroxybutyl ) pyridi n - 5 - yl ] i snqui nol i ne 

OH 




In the same manner as in Example 167-2, the oxalate of the 
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title compound was obtained as a yellow amorphous (420 mg, 
yield; 64%) from 5 - bromo - 2 - [4 - { t - 

butyl) dimethylsilyloxybutyl] pyridine (2.484 g) and 1-(1- 
e thylpiperazin- 4 - yl ) - 3 -bromoisoquinol ine (435 mg) . 
Oxalate : 

X H -NMR (400MHz, DMSO - d 6 ) ; 5(ppm) 1 . 2 5 ( 3H , t , J= 7 . 2Hz ) , 1.42- 

1.49(2H,m), 1 . 68-1 .76 (2H,m) , 2 . 7 8 ( 2H , t , J = 7 . 6Hz ) , 

3 . 15 (2H, q, J=7 . 2Hz) , 3 . 3 6 - 3 . 4 4 ( 4H , br - s ) , 3 . 4 1 ( 2H , t , J= 6 . 2Hz ) , 

7 . 3 6 (1H, d, J=8Hz) , 7.61 ( 1H , dd , J= 8Hz , 7Hz ) , 

7 .74 (lH,dd, J=8Hz, 7Hz) , 7 . 9 6 { 1H , d , J= 8Hz ) , 8 . 1 1 ( 1H , d , J= 8Hz ) , 

8 . 4 0 (1H, dd, J=8Hz , 2 . 4 Hz) , 9 . 2 6 ( 1H , d , J = 2 . 4Hz ) . 
ESI -Mass ; 391 (MH*) . 

Rxampl e 138 Synthesis of 1 - ( 1 - ethy Ipi pera z i n - 4 - y 1) - 3 - [ 2 - ( 3 - 
hy d roxy- 3 -methyl butyl ) pyridi n - 5 -yl] i soqui nol ine o xa l ate 
(138-1) S -Brom o- 2- (3 -methyl -3 -hydroxy- 1 -bntyn yl ) pyridine 
Br 

Me 

In the same manner as in Example 139-1, the title compound 
was obtained as a yellowish brown solid (17.91 g, yield; 94%) 
from 2,5- dibromopyridine (18.951 g) and 2 -methyl - 3 -butyn - 2 - 
ol (6.3 ml) . 

: H -NMR (4 00MHz , CDC1 3 ) ; <5(ppm) 1.64(6H,s), 2 . 1 6 ( 1H , br - s ) , 
7.31(lH,d,J=8.4Hz) , 7.78 (lH,dd,J=8.4Hz,2.4Hz) , 
8 . 63 (1H, d, J = 2 . 4Hz) . 
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( 1 3 S - 2 ) 5 - Ri-nmn - 7 - ( VnipMiyl hut anp- ^ -hydroxyhn f yl ) pyr i Hinp 



Br. 




In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil {1.366 g, yield; 28%) from 5- 
bromo- 2 - (3 -methyl - 3 -hydroxy- 1 -butynyl) pyridine (4.802 g) . 
: H - NMR (4 0 0MHz , CDC1 3 ) ; 8 (ppm) 1.29{6H,s), 1.73 (lH,s), 
1 . 90 (2H, t, J=7 . 8Hz) , 7.09(lH,d,J=8.4Hz), 
7 .71 (1H, dd, J=8 . 4Hz, 2 .4Hz), 8.55{lH,d,J=2. 4Hz) . 
M 38 - 3) 5-Rromo-2- [3- (f-hnf.yldinipt.hyl si 1 yloxy) -3- 
mpfhyl butyl ] pyH d i n p 



Br. 




5 - Bromo- 2 - ( 3 -me thylbutane - 3 - hydroxybu tyl ) pyridine 
(1.359 g) was dissolved in methylene chloride (20ml), followed 
by the sequential addition of 2,6-lutidine (2.5 ml) and t- 
butyldirnethylsilyltrif luorome thanesul f onic acid (1.7 ml) in 
nitrogen atmosphere under ice-cooling, and the mixture was 
stirred overnight . The reaction mixture was washed with water, 
dried (over MgSOj and evaporated. The resulting residue was 
was purified by silica gel column chromatography (ethyl 
ace ta te/hexane system) , to give the title compound as a 
colorless oil (1.724 g, yield; 86%). 
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1 H - NMR ( 4 0 OMHz , CDC1 3 ) ; 6 (ppm) 0.10(6H,s), 0.88(9H,s), 
1.27(6H,s), 1.78-1.83 (2H,m) , 2 . 82 - 2 . 87 ( 2H, m) , 
7 . 0 6 (1H, d, J=8 . 4Hz) , 7 . 69 ( 1H , dd , J= 8 .4Hz , 2 . 4Hz) , 
8 . 56 (1H, d, J = 2 .4Hz) . 

M 38 -4) 1 - (1 -F.r.hylpipprag-in-A-yl ) -3- [2- ( 3 - hydroxy - 3 - 
methyl butyl ) pyri rH n - 5 -yl ] i snqui nnl i tip nxal a te 

Me 

Me 
OH 



0 

\ 

Et 

In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (132 mg, 
yield; 30%) from 5 -bromo - 2 - [3 - ( t - butyl ) dime thyl si lyloxy - 3 - 
methylbutyl] pyridine (1.724 g) and 1 - ( 1 - e thylpiperazin - 4 - 
yl ) - 3 -bromoisoquinoline (324 mg) . 
Oxalate : 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.15 (6H, s) , 1.25 (3H,t,J=7.2Hz) , 
1 .74-1 .79 (2H,m) , 2 . 8 0 - 2 . 85 ( 2H , m) , 3 . 1 3 ( 2H , q , J= 7 . 2Hz ) , 3.32- 
3 .42 (4H,br-s) , 3 . 5 8 - 3 . 7 8 ( 4H , br - s ) , 7 . 3 7 ( 1H , d , J = 8Hz ) , 
7.61 (1H, dd, J=8Hz , 7Hz) , 7.74 ( 1H , dd, J= 8Hz , 7 Hz ) , 
7 . 96 (1H, d, J=8Hz) , 8.10(lH,s), 8 . 11 ( 1H , d , J= 8Hz ) , 
8 . 4 0 (1H, dd, J=8Hz, 2 .4Hz) , 9 . 2 5 ( 1H , d , J= 2 . 4Hz ) . 
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ESI -Mass; 405 (MH*) . 

Exampl e 13 9 Synt-.hpsis nf 1 - ( 1 - ethyl pi ppra v. i r> - 4 - yl ) - 1 - \ 7 - (1 
methoxypropyl ) pyridin - 5 -yl 1 i soquinol i hp nxal atP 
(139-1) 5 - Rromo- 2 - (3 -mpthoxypropynyl ) pyri rH ne 



2 , 5 -Dibromopyridine (16.582 g) was dissolved in 
triethylamine (200 ml), followed by the addition of methyl 
propargyl ether (5.9 ml), copper iodide (267 mg) and 
bis (triphenylphosphine) palladium (II) chloride (46 mg). The 
resulting mixture was stirred in nitrogen atmosphere at room 
temperature for 1 hr . Subsequently, it was stirred at room 
temperature for further 3 hr. After the resulting insoluble 
matters were filtered off, the resulting solution was 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl ace ta te/hexane system) , to give 
the title compound as a brown solid (12.411 g, yield; 79%) . 
1 H - NMR ( 4 0 0 MHz , CDC1 3 ) ; <5 (ppm) 3 . 47 ( 3H , d , J= 0 . 8Hz ) , 4.34{2H,s), 
7 . 34 (1H, d, J=8Hz) , 7 .79 (1H, ddd, J=8Hz , 2 . 4Hz , 0 . 8Hz ) , 
8 . 64 (1H, d, J=2 . 4Hz) . 

(13 9-2) 5 -Brnmn- 2 - f 3 -methoxypropyl ) pyri rii ne 



Br, 




OMe 



Br. 




5 - Bromo- 2 - (3 - me thoxypropynyl ) pyridine (5.652 g) was 
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dissolved in ethanol (150 ml) , followed by the addition of 
triethylamine (2.5 ml) and platinum oxide (230 mg) , and the 
resulting mixture was stirred in hydrogen atmosphere at room 
temperature for 5 hr. After the platinum oxide was filtered 
off, the resulting mixture was evaporated and partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give the title 
compound as a yellow oil (3.991 g, yield; 68%) . 
1 H-NMR(400MHz,CDCl 3 ) ; (5(ppm) 1 . 9 5 - 2 . 0 3 ( 2H , m) , 
2 . 82 (2H, t, J=7 . 6Hz) , 3.34(3H,s) f 3 . 4 1 ( 2H , t , J= 6 . 4Hz ) , 
7 . 07 (1H, d, J=8Hz) , 7.71 ( 1H , dd , J = 8Hz , 2 . 4Hz ) , 
8 .58 (1H, d, J = 2 . 4Hz) . 

(119-3) Synthesis nf 1 - ( 1 - ef hyl pi ppra zi n - A -yl) - 3 - r? - ( 3 ■ 
metho xypropyl . ) p y ri ri in-5-yl] i Rnqiiinnl inp oxa 1 3tP 



Et 

In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (982 mg , 
yield; 74%) from 5 -bromo - 2 -( 3 - methoxypropyl ) pyridine (2.301 
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g) and 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline (865 
mg) . 

Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 2 4 ( 3H , t , J = 7 . 2Hz ) , 1.88- 

1.97(2H,m), 2 . 81 (2H, t, J = 7 . 6Hz) , 3 . 13 (2H, q, J = 7 . 2Hz) , 

3.23(3H,s), 3.32-3 .42 (6H,m) , 3 . 6 0 - 3 . 8 0 (4H , m) , 

7.37 (1H, d, J=8Hz) , 7 . 61 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 

7 . 74 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7 . 96 (1H, d, J=8Hz) , 

8 . 11 (1H, d, J=8Hz) , 8.11(lH,s), 8 . 4 0 ( 1H , dd , J= 8Hz , 2 . 4Hz ) , 

9.27 (lH,d, J=2.4Hz) . 

ESI - Mass ; 391 (MH* ) . 

Flxampls 140 Synthesis of 1 - (1 -'Rt-.hyl pi pprs^i n -4-y1)-3-[3-C3 

methoxypropyl ) pyri din - 5 -yl ] isoq ul n ol i n e oxalate 
(14 0-1) S - Bt-otdo - 3 - ( 3 -Tnethoxypropynyl ) pyri dine 



In the same manner as in Example 139-1, the title compound 
was obtained as a yellowish orange solid (7.216 g, yield; 64%) 
f rom 3 , 5 - dibromopyridine (11.854 g) and methyl propargyl ether 
(4.2 ml) . 

1 H - NMR ( 4 0 0MHz , CDClj ) ; <5(ppm) 3.46(3H,s), 4.33{2H,s), 
7 . 89 (1H, t, J = 2Hz) , 8 . 58 (1H, d, J = 2Hz) , 8 . 6 1 ( 1H , d , J = 2Hz ) . 
(14Q-2) 5 -Rromo- 3 - (3 -mpf.hnxyprnpyl ) pyri di ne 



N. 
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N. 



Br 




.OMe 



In the same manner as in Example 139-2, the title compound 
was obtained as a pale yellow oil (3.62 g, yield; 79%) from 
5 -bromo- 3 - (3 -methoxypropynyl) pyridine (4.521 g) . 
1 H-NMR(400MHz, CDC1 3 ) ; d (ppm) 1 . 8 5 - 1 . 92 ( 2H , m) , 
2 . 70 (2H, t, J = 7 . 8Hz) , 3.35(3H,s), 3 . 3 8 ( 2H , t , J= 6 . 2Hz ) , 
7 . 67 (1H, t, J = 2Hz) , 8 . 37 (1H, d, J = 2Hz) , 8 . 5 1 ( 1H , d , J = 2Hz ) . 
(140-3) 1 - M -Kthylp-jpPT-az-iTi-4-yl ) - 3- T3 - (3- 
mst.hnxyprnpyl ) pyH rH n - 5 -yl ] -j soqiii nnl i np> nxa lat-.p 



In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (324 mg , 
yield; 64%) from 5 -bromo - 3 -( 3 -methoxypropyl ) pyridine (1.151 
g) and 1 - ( 1 - ethylpiperaz in - 4 - yl ) - 3 - bromoi soquinol ine (345 
mg) . 

Oxalate: 

'H-NMR (400MHz , DMSO-d s ) ; 6 (ppm) 1 . 2 5 ( 3 H , t , J= 7 . 2 Hz ) , 1.84- 
1.92(2H,m), 2 .73 (2H, t, J=7 . 6Hz) , 3 . 1 6 ( 2H , q , J=7 . 2Hz ) , 




N, 



.OMe 



Et 
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3.25(3H,s), 3 . 36 (2H, t, 6 .4Hz) , 3 . 3 8 - 3 . 4 8 ( 4H , m) , 3.60- 

3.80 (4H,m) , 7.6 3 ( 1H , ddd , J = 8 . 4Hz , 7Hz , 1 . 2Hz ) , 

7 .76 <1H, ddd, J=8 .4Hz, 7Hz, 1 . 2Hz) , 7 . 9 8 (1H, d, J = 8 . 4Hz) , 

8 . 12 (1H, d, J=8 . 4Hz) , 8.17(lH,m), 8 . 3 3 { 1H , t , J = 2 . 4Hz ) , 

8.43 (1H, t. J=2.4Hz) , 8 . 4 5 ( 1H , d. J= 2 . 4Hz ) , 9 . 2 1 ( 1H , d , J= 2 . 4Hz ) . 

ESI -Mass; 391 (MH*) . 

Example. 141 Synthesis of 1 - ( 1 - ethyl pi ppra 7. i n - 4 -yl ) - 3 - r 5 - ( 3 - 
mef-hoxypropyl ) pyridin - 2 -yl 1 isoquinol ine nxal at.s 
(141 - 1 ) 3 - (3 -Msthoxypropyl ) pyri di tip 



In the same manner as in Example 167-1, the title compound 
was obtained as a yellow oil (5.494 g, yield; 72%) from 3- 
pyridinepropanol (6.452 g) and methyl iodide (3.4 ml). 
'H-NMR (4 00MHz, CDC1 3 ) ; <5(ppm) 1 . 8 6 - 1 . 9 3 ( 2H , m) , 
2 . 70 (2H, t , J = 7 . 8Hz) , 3.35(3H,s), 3 . 3 9 ( 2H , t , J=6 . 2Hz ) , 
7.21 (1H, dd, J=8Hz, 4 . 8Hz) , 7.51 (1H, dt , J=8Hz , 1 . 6Hz) , 
8 . 45 (1H, dd, J=4 . 8Hz, 1 . 6Hz) , 8 . 4 6 ( 1H , d , J= 1 . 6Hz) . 
(141 - 2 ) 3 - (3 -Methoxypropyl ) pyri di np N - nit i c\e= 



O 

3 - (3 -Methoxypropyl) pyridine (5.551 g) was dissolved in 
methylene chloride (60 ml) , followed by the addition of 70% 
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m-perbenzoic acid {10.86 g) and stirring under ice-cooling for 
90 rain. The reaction mixture was washed sequentially with a 
10% aqueous solution of sodium sulfite and an aqueous solution 
of saturated sodium bicarbonate, dried (over MgSOj and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl ace tate/methanol system) , to give 
the title compound as a yellow oil (5.901 g, yield; 95%) . 
"H-NMR (4 00MHz , CDC1 3 ) ; d (ppm) 1 . 85 - 1 . 92 (2H, m) , 
2 . 69 (2H, t, J=7 . 6Hz) , 3.35(3H,s), 3 . 3 9 ( 2H , t , J= 6 . 2Hz ) , 
7 . 14 (1H, d, J=7 . 2Hz) , 7 . 2 1 ( 1H , dd , J = 7 . 2Hz , 6 . 8Hz ) , 8.08- 
8 . 12 (2H,m) . 

(141 -3) 1 - (l - E t.hylpiperaaiTi-4-yl ) -3- [5- (3- 

methoxypropyl ) pyri rHn-2-y1]i soqn i nol ins ox a late 



In the same manner as in Example 134-3, the oxalate of 
the title compound was obtained as a brown amorphous (120 mg , 
yield; 9%) from 3 -( 3 - me thoxypropyl ) pyridine N - oxide (5.901 g) 
and 1- ( 1 - ethylpiperaz in - 4 - yl ) - 3 -bromoisoquinoline (694 mg) . 
Oxalate : 

'H-NMR (400MHz , DMSO-d s ) ; d (ppm) 1 . 2 5 ( 3H , t , J = 7 . 2Hz ) , 1.80- 




OMe 



N. 




Et 
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1.88 (2H,m) , 2 . 69 (2H, t, J=7 . 2Hz) , 3 . 15 (2H , q , J=7 . 2Hz ) , 
3.24(3H,s), 3 .34 (2H, t, J=6 .2Hz) , 3 . 34 - 3 . 4 6 ( 4H , m) , 3.58- 
3.80 (4H,m) , 7.26(lH,ddd,J=8Hz,7Hz,1.2Hz) , 

7.74 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7.78 (1H, dd, J=8 . 4Hz , 2 . 4Hz , ) , 
8.07 (lH,d, J=8Hz) , 8.13 (lH,d, J = 8Hz) , 8 . 3 3 ( 1H , d , J= 8 . 4Hz ) , 
8.44(lH,s), 8 . 53 (1H, d, J=2 . 4Hz) . 
ESI-Mass; 391 (MH + ) . 

Fyampl p 142 Synthesis of 1 - ( 1 - ethylpiperaz in - 4 - yl ) - 3 - [2 - ( 3 
p t-hoxyp-ropyl ) pyri d i n - 5 -yl ] i snq ni nol i tip nyal atp 
(142-1^ 5 -Rrnmn- 2 - ( 3 -hydroxy- 1 -prnppnyl ) pyri di np 
Br 

3 - ( 5 -Bromo- 2 -pyridinyl) - 3 -propyn- 1 -ol (10.602 g) 
synthesized according to J. 0. C, 5_1, 386, 1988 was dissolved 
in tetrahydrof uran (100 ml) , to which were then added lithium 
aluminum hydride (1.06 g) in several portions under ice - cooling, 
and then the mixture was stirred for 10 min. Water (1.1 ml) , 
5N sodium hydroxide (1.1 ml) and water (3.3 ml) were 
sequentially added to the reaction mixture, and the resulting 
insoluble matters were filtered off through Celite. The 
resulting filtrate was evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give the title compound as a 
colorless solid (3.718 g, yield; 34%). 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; 5(ppm) 2 . 6 6 ( 1H , br - s ) , 4.38 (2H,br-s) , 
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6.6 8 (lH.dt. J-15.6Hz.5Hz) , 7.18 (1H, d, 8 . 4Hz) , 

7.7 4 (lH,dd,J= 8.4Hz, 2.4Hz) , 8.58(lH,d,J = 2.4Hz). 
(14 2-2) 5-BromQ-2- (3-ethoxy-l -propenyl ) pyridine 

Br 

5 -Bromo- 2 - (3 -hydroxy- 1 -propenyl) pyridine (3.718 g) was 
dissolved in te trahydrof uran (60 ml), followed by the 
sequential addition of triethylamine (7.1 ml) and 
methanesulf onyl chloride (1.6 ml) under ice-cooling, and the 
resulting mixture was stirred as it was, for 25 min. After the 
resulting insoluble matters were filtered off, the mixture was 
evaporated. The resulting residue was dissolved in ethanol (60 
ml), followed by the addition of sodium ethoxide (1.388 
g) /ethanol (25 ml) solution under ice - cooling, and the mixture 
was stirred at room temperature for 3.5 hr. The reaction 
mixture was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl ace tate/hexane system), to give 
the title compound as a yellow oil (2.607 mg, yield; 65%). 
'H-NMR (400MHz , CDC1 3 ) ; 8 (ppm) 1 . 2 5 ( 3H , t , J = 7 . 2Hz ) , 
3 . 5 6 (2H, q, J=7 . 2Hz) , 4 . 17 ( 2H , dd , J= 5 . 2Hz , 1 . 6Hz ) , 

6 . 65 <1H, dt, J=15 . 8Hz , 1 . 6Hz) , 6 . 7 9 ( 1H , dt , J= 15 . 8Hz , 5 . 2Hz) , 

7 . 16 (1H, d, J=8 . 4Hz) , 7 . 7 1 ( 1H , dd , J= 8 . 4Hz , 2 . 4Hz ) , 
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8 .58 (1H, d, J=2 .4Hz) . 



(id?-^ s - Rrnmn -O. - ( 1 - P fhox y prnnvl ) py ridine 



Br. 




OEt 



The title compound was obtained as a brown oil (2.286 g, 
yield; 74%) from 5 -bromo- 2 - (3 - ethoxy- 1 -propenyl) pyridine 
(3.079 g) in the same manner as in Example 139-2. 
1 H-NMR(400MHZ,CDC1 3 ) ; 6 (ppm) 1 . 19 (3H, t , J-7 . 2Hz) , 1.96- 
2.03(2H,m), 2 . 83 ( 2H , t , J=7 . 8Hz ) , 3 . 45 ( 2H , t , J= 6Hz ) , 
3 .47 (2H, q, J=7 .2Hz) , 7 . 08 ( 1H , d , J= 8 . 4Hz ) , 
7.70(lH,dd,J=8.4Hz,2.4Hz), 8.58 ( 1H , d , J=2 . 4Hz ) . 
(147.-41 1 - ( 1 -F,thy1pippra7iTi - 4- yl) - 3- \ 2 - (3 - 
Pthnxyprnpyl ) pyri rii n - 5 - yl 1 isnqiiirinl ine OXfll flt.fi 



In the same manner as in Example 167-2, the oxalate of 
the title compound was obtained as a pale yellow amorphous (472 
mg, yield; 91%) from 5 - bromo - 2 -( 3 - ethoxypropyl ) pyridine 

(1.465 g) and 1 - ( 1 - e thylpiperaz in - 4 - y 1 ) - 3 - bromoi soquinol ine 

(34 8 mg) . 




OEt 



Et 
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Oxalate: 

'H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 10 ( 3H , t , J=7 . 2Hz ) , 

1.25 (3H.t, J=7.2Hz) , 1 . 88-1 . 96 (2H,m) , 2 . 82 (2H, t , J=7 . 6Hz) , 

3 .13 <2H,q, J=7 .2Hz) , 3 . 3 6 - 3 . 4 3 ( 8H , m) , 3 . 5 8 - 3 . 8 0 (4H , br - s ) , 

7 . 3 7 (1H, d, J=8Hz) , 7.61 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 

7 .74 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 96 ( 1H , d , J= 8Hz ) , 8.11(lH,s), 

8 . 11 (1H, d, J=8Hz) , 8 . 41 (1H, dd , , J=8Hz, 2 . 4Hz) , 

9.27 {1H, d, J=2 . 4Hz) . 

ESI-Mass; 405 (MH*) . 

Kxampl s 143 Hynthpsis nf 1 - M - Pt .hy 1 pi ppra z \ n - 4 - y 1 ) - 3 - [ 2 - f 3 - 
( P- prnpnyy) propyl ] pyri d i n - 5 - y 1 ] \ snqninnl i ns oxalate 
CI 4 3 - 1 ) 5 -Bromo-2 - [3 - (2 -propoxy) - 1 -propenyl 3 pyr i dine 



5 - Bromo- 2 - (3 -hydroxy- 1 -propenyl ) pyridine (8.891 g) was 
dissolved in tetrahydrof uran (200 ml) , followed by the 
sequential addition of triethylamine (17.6 ml) and 
methanesulf onyl chloride (3.9 ml) under ice-cooling, and the 
mixture was stirred for 20 min. After the resulting insoluble 
matters were filtered off, the solution was evaporated. The 
resulting residue was dissolved in 2-propanol (100 ml) , sodium 
2 -propanoxide/2 -propanol solution prepared from 60% sodium 
hydride (2 g) and 2-propanol (70- ml) was added thereto under 
ice-cooling, and the resulting mixture was stirred, as it was, 
at room temperature for 30 min. After the resulting insoluble 



Br. 




Me 
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matters were filtered off from the reaction mixture, the 
resulting solution was evaporated and partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a brown 
oil (3 . 519 g, yield; 33%) . 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 22 ( 6H , d , J= 6Hz ) , 

3.69 (1H, sept, J=6Hz) , 4 . 18 (2H, dd, J=5 . 2Hz , 1 . 6H2) , 

6.66 (lH,dd,J=15.8Hz,l. 6Hz) , 6.79(lH,dd,J=15.8Hz,5.2Hz), 

7.19 (lH,d,J=8.4Hz) , 7.73 (lH,dd,J=8.4Hz,2.4Hz) , 

8.59 (lH,d, J = 2 .4Hz) . 

(14 3-2) 5-Bromo-2- [3- ( 2 - propoxy) propyl. ] pyri d \ ne 



In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (2.859 g, yield; 81%) from 5- 
bromo - 2 - [3 - (2 -propoxy )- 1 -propenyl ] pyridine (3.519 g) . 
'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 14 (6H, d , J=6Hz) , 1.94- 
2.01(2H,m), 2 . 83 (2H, t, J=7 . 8Hz) , 3 . 4 3 ( 2H , t , J= 6Hz ) , 
3 . 54 (1H, sept , J=6Hz) , 7 . 08 ( 1H , d , J= 8 . 4Hz ) , 
7 . 70 (1H, dd, J=8 . 4Hz , 2 . 4Hz) , 8.57(lH,d,2.4Hz). 
(143-3 ) 1 - M •F.t-hy1pippra7iTi-4-y1 ) - 3- [2 - [3 - (2- 
propoxy ) propyl ] pyridin - 5 - yl] i soqu inoline o xal a te 



Br. 




Me 
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Me 




O' 



'Me 



N. 



C 



N' 



Et 



In the same manner as in Example 167-2, the oxalate of 
the title compound was obtained as a pale yellow amorphous (418 
mg. yield; 73%) from 5 -bromo- 2 - [3 - (2 -propoxy) propyl] pyridine 

(1.291 g) and 1 - ( 1 - e thylpiperazin - 4 -yl ) - 3 - bromoisoquinoline 

(348 mg) . 
Oxalate : 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; (5(ppm) 1 . 07 ( 3H , t , J= 6Hz ) , 
1.25 (3H. t, J=7 .2Hz) , 1 . 8 6 - 1 . 9 6 ( 2H , m) , 2 . 82 ( 2H , t , J=7 . 6Hz ) , 
3 . 14 (2H, q, J=7 . 2Hz) , 3 . 3 3 - 3 . 4 3 ( 4H , m) , 3 . 3 8 ( 2H , t , J= 6 . 4Hz ) , 
3 . 5 0 (1H, qui , J=6Hz) , 7 . 3 7 ( 1H , d , J= 8Hz ) , 

7.61 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7.74 ( 1H , ddd , J = 8Hz , 7Hz , 1 .2Hz) , 
7 . 96 (1H, d, J=8Hz) , 8.11{lH,s), 8 .11 (1H, d, J=8Hz) , 
8 .41 (1H, dd, J=8Hz, 2 .4Hz) , 9.27(lH,d,2. 4Hz) . 
ESI -Mass ; 419 (MH*) . 

Example 144 Synthesis of 1 - ( 1 - ethyl pi pera v. i n - 4 -yl ) - 3 - \2 - ( 3 - 
methoxybutyl ) pyri di n - S - yl ] i snqn i-nol i ne oxal ate 
(144-1 ) S-Bromo- 2 - (3 -mst.hnxy- 1 -hutynyl ) pyri fii n<=> 
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Me 

5 -Bromo -2 - (3 -hydroxy- 1 -butynyl ) pyridine (5.426 g) was 
dissolved in tetrahydrof uran (60 ml), followed by the 
sequential addition of triethylamine (10 ml) and 
methanesulf onyl chloride (2.2 ml) under ice-cooling, and the 
resulting mixture was stirred for 1 hr . The reaction mixture 
was partitioned between ethyl acetate and water. The organic 
layer was washed with water, dried (over MgSO,) and evaporated . 
The resulting residue was dissolved in methanol (16 ml) , and 
under ice-cooling, 28% sodium methoxide/methanol solution (4.6 
ml) was added thereto and the resulting mixture was stirred at 
room temperature overnight. The reaction mixture was 
evaporated and partitioned between ethyl acetate and water. 
The resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give the title compound as a brown oil (1 . 968 g, yield; 34%) . 
'H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 54 ( 3H , d , J= 6 . 4Hz ) , 
3.85(lH,t,J=6.4Hz) , 3 . 8 6 ( 1H , t , J= 6 . 4Hz) , 

7 . 3 3 (1H, dd, J=8 . 4Hz , 0 . 8Hz) , 7 . 7 9 ( 1H , dd , J= 8 . 4Hz , 2 . 4Hz) , 

8 . 64 (1H, dd, J = 2 . 4Hz , 0 . 8Hz) . 

(144-2) 5 - Bromo - 2. - I 3 - mpt-hnxyhn tyl ) pyri d i n p 
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Br. 




.OMe 



Me 



In the same manner as in Example 139-2, the title compound 
was obtained as a brown oil (1.125 g, yield; 56%) from 5- 
bromo- 2 - (3 -methoxy- 1 -butynyl) pyridine (1.968 g) . 
'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( 3H , d , J= 6 . 4Hz ) , 1.83- 
1.90(2H,m), 3.32(4H,s), 7 . 07 ( 1H , d , J= 8 . 4Hz ) , 
7 . 7 0 (1H, dd, J=8 .4Hz, 2 .4Hz) , 8 . 57 ( 1H , d, J= 2 . 4Hz ) . 
(144-3) 1 - M ■Bthy1pip P ra7in.4.y1 ) -3- T 3 - f3- 
methQXvbuf.yl ) pyr i di n - 5 - yl 1 isoqinnnl itip nyal at-p 



In the same manner as in Example 167-2, the oxalate of 
the title compound was obtained as a yellowish brown amorphous 
(352 mg, yield; 58%) from 5 - bromo - 2 - ( 3 -methoxybu ty 1 ) pyridine 
(1.125 g) and 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - bromoi soquinol ine 
(377 mg) . 
Oxalate : 

'H-NMR (400MHz , DMSO-d 6 ) ; 5 (ppm) 1 . 1 1 ( 3 H , d , J= 6 . 4 H z ) , 



Me 




OMe 



Et 



311 



98046PCT 



1.24 (3H, t, J = 7 .2Hz) , 1 . 75 - 1 . 90 (2H, m) , 2 . 74 - 2 . 87 (2H, m) , 
3.13 (2H,q, J=7.2Hz) , 3.22(3H,s), 3 .26-3 . 34 (lH.m) , 3.32- 
3 .42 (4H,br-s) , 7 . 3 7 ( 1H , d , J = 8Hz ) , 7 . 61 ( 1H , dd , J= 8Hz , 7Hz ) , 
7 . 74 (1H, dd, J=8Hz , 7Hz) , 7 . 9 6 ( 1H , d , J= 8Hz ) , 8.11(lH,s), 
8.12 (lH.d, J=8Hz) , 8.41 (lH,dd,J=8Hz ,2.4Hz) , 
9.26 (1H, d. J = 2 . 4Hz) . 
ESI -Mass; 405 (MH* ) . 

Ryamplp 145 Synf.hpsis nf 1 - M -ethylp-jperaTHn-4-yl) - 3- {2 - [7 
12 - hydroxy - 2 - cyclohexyl ) ethynyll pyri di n - 4 -yl 1 i snqn innl i tip 
nxal at.p 

(145-1) 5-Rrnmo- 2 - [2- (1 -hydroxycycl ohexyl ) ethynyl ] pyridine 




In the same manner as in Example 139-1, the title compound 
was obtained as a pale brown solid (14.305 g, yield; 85%) from 
2 , 5 - dibromopyr idine (14.213 g) and 1 - e thynylcyclopentanol 
(7 .451 g) . 

l H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1. 25-1. 36 (lH.m) , 1.52-1. 80 (6H,m), 
2 . 00-2 . 06 (2H,m) , 2 . 4 0 - 2 . 4 5 ( 1H , m) , 7 . 3 1 ( 1H , d , J= 8 . 4Hz ) , 
7 . 78 (11H, dd, J=8 . 4Hz , 2 . 4Hz) , 8 . 6 3 ( 1H , d , J = 2 . 4Hz ) . 
(145-2 ) 5-BroT n o- 2 - [ 2 - [1 - (t .er t - - 

butyldimpthyl si 1 yl nxyl ryr. 1 nhpyyl ] ethynyl ] pyri dine 
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In the same manner as in Example 138-3, the title compound 
was obtained as a pale yellow oil (4 g, yield; 100%) from 
5 -bromo- 2 - [2 - (1 -hydroxycyclohexyl ) ethynyl] pyridine (2.802 

g) • 

1 H-NMR(400MHz, CDC1 3 ) ; <5 (ppm) 0.21(6H,s), 0.90(9H,s), 1.32- 
1.94(10H,m), 7.28 (lH,d, J=8.4Hz) , 7 . 77 ( 1H, dd, J = 8 . 4Hz , 2 . 4Hz) , 
8 . 64 (1H, d, J = 2 .4Hz) . 

fus-i) 1 - (1 -Et hylpiperazin-4-yl ) - 3 - [ 2 - [ 2 - \ 2 - ( t - 
butyl di methyl si lyloxy) - 2 - cyclohexyll ethynyl 1 pyri din - 4 - 

yl]isogin'Tinlinp or compound identified by the following 

analytical liata and synthetic: procedures 




1 

Et 

In the same manner as in Example 167-2, the title compound 
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was obtained as a yellow oil (156 mg, yield; 21%) from 5- 
bromo-2- {2- [1- (t- 

butyldimethylsilyloxy) cyclohexyl] ethynyl } pyridine (4 g) and 
1 - ( 1 -ethylpiperazin- 4 -yl ) - 3 -bromoisoquinoline (446 mg) . 
1 H-NMR (400MHz , CDC1 3 ) ; 5 (ppm) 0.26{6H,s), 0.92(9H,s), 
1.14(3H,t,J=7.2Hz) , 1.05-1.75 (10H,m) , 2 . 5 5 ( 2H , q , J = 7 . 2Hz ) , 
2 .74 (4H, t, J=4 .4Hz) , 3 . 5 9 (4H, t, J = 4 .4Hz) , 

7 . 49 (1H, dd, J=8 . 4Hz, 0 . 8Hz) , 7 . 50 ( (1H, ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
7.61(lH,ddd, J=8Hz, 7Hz, 1 .2Hz) , 7.69(lH,s), 7 . 8 0 ( 1H , d, J= 8Hz ) , 
8 . 07 (1H, d, J=8Hz) , 8 . 40 (1H, dd, J=8 . 4Hz, 2 . 4Hz) , 
9.35(lH,dd, J=2.4Hz, 0.8Hz) . 

(145-4) 1- (1 -F,t:hy1pippra7in-4.y1 ) - 3- f?- ( 2 - hyri roxy - 7 - 

cvcl ohexvl ) ef . h vnvl 1 r>yri di n - 4 -y l 1 i so qiii nol i ng> walahP n-r 
conrnound i dentified by the f ollowing analytical data and 
synthptir; prnrpdiirps 



1- (1 -Ethylpiperazin- 4 -yl) -3-[2-{2-[l-(t- 
butyldimethylsilyloxy) - 2 - cyclohexyl] ethynyl } pyridin- 4 - 
yl] ] isoquinoline (156 mg) was dissolved in te trahydrof uran (10 




OH 



Et 
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ml) , followed by the addition of 1M tetrabutylammonium 
f luoride/tetrahydrof uran solution (0.6 ml), and the resulting 
mixture was stirred at room temperature for 30 min. The 
reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed wi th water , dried 
(over MgS0 4 ) and evaporated. The resulting residue was then 
treated in the same manner as in Example 131, to give the oxalate 
of the title compound as a yellow amorphous (110 mg, yield; 67%) . 
Oxalate : 

1 H-NMR(4 00MHz,DMSO-d s ) ; 5 (ppm) 1 . 2 3 ( 3H , t , J= 7 . 2Hz ) , 1.28- 
1.64(8H,m), 1.71-1.78 (2H,m) , 2 . 7 9 - 2 . 86 ( 2H , m) , 

3 . 06 (2H, q, J = 7 . 2Hz) , 3 . 2 6 - 3 . 3 6 (4H , br - s ) , 3 . 3 8 - 3 . 7 6 ( 4H , br - s ) , 
7.3 6 (lH,d,J=8Hz) , 7 . 60 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 
7 .74 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7, 69 (1H, s) , 
8.10(lH,dd,J=8Hz,2.4Hz), 9.24 (1H, d, J=2 . 4Hz) . 
ESI -Mass; 445 (MH* ) . 

Example 146 Synthesis of 1 - ( 1 - ethyl pi p^ra z i n - A - yl ) - 3 - \ 7 - ( 1 - 
b u tyn - 1 -yl ) pyridin - 5 -yl 1 i snqn innl i r\e> 
(146 - 1 ) 5 - B t* otti o - 2 - M -hnl-ynyl ) pyridine 

Br 

In the same manner as in Example 139-1, the title compound 
was obtained as a brown solid (13.113 g, yield; 60%) from 
2 , 5 - dibromopyridine (24.7 g) and 1-butyne (5.63 g). 
X H-NMR (400MHz, CDC1 3 ) ; 5 (ppm) 1 . 2 6 ( 3H , t , J= 7 . 6Hz ) , 
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2.44 (2H, q, J=7 . 6Hz) , 7.7 4 ( 1H , dd, J= 8 . 4Hz , 2 . 4Hz ) , 
8.59 {1H, d, J=2 .4Hz) . 

(146-2) 2- (1 -Butynyl) - 5 - trlbutyl st.annylpyridine 



(Bu) 3 Su. 




In the same manner as in Example 161-2, the title compound 
was obtained as a pale green oil (1.331 g, yield; 25%) from 
5-bromo-2- ( 1 - butynyl ) pyridine (2.521 g) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0.88(9H,t,J=7.6Hz) , 1.06- 
l.ll(6H,m), 1 . 26 (3H, t, J = 7 . 6Hz) , 7 . 30 (1H, dd, J = 7 . 4Hz , 1 .2Hz) , 
7 . 67 (1H, dd, J = 7 .4Hz, 1.2Hz), 8.52(lH,t,J = 1.2Hz). 
(14 6-3) 1 - M -F,rhy1piperazin-4-y1 1 - 3- T2- M -hnfynyl Ipyri din- 
5-yl] i soquinol ine 




In the same manner as in Example 161-2, the title compound 
was obtained as a yellow amorphous (155 mg, yield; 27%) from 
2 - ( 1 -butynyl) - 5 - tributylstannylpyridine (1.331 g) and 1-(1- 
ethylpiperazin - 4 -yl) - 3 - bromoi soquinol ine (466 mg) . 
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Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5(ppm) 1 . 18 (3H, t. J=7 . 2Hz) . 
1.29(3H,t,J=7.2Hz), 2 . 50 ( 2H , q. J=7 . 2Hz } , 2 . 5 6 ( 2H , q , J=7 . 2Hz ) , 
2 . 75 (4H, t, J = 4 . 4Hz) , 3 . 5 9 ( 4H , t , J=4 . 4Hz ) , 7 . 4 6 ( 1H , d, J=8Hz) , 
7.50 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.62 ( 1H , ddd , J = 8Hz , 7Hz, 1 . 2Hz) , 
7.71(lH,s), 7 . 82 (1H, d, J=8Hz) , 8 . 0 9 ( 1H , d , J = 8Hz ) , 
8 . 4 0 (1H, dd, J=8Hz, 2 .4Hz), 9 . 2 9 { 1H , d , J = 2 . 4Hz ) . 
ESI -Mass ; 371 (MH* ) . 

Example 1 47 Synthesis of 1 - ( 4 - ethyl pi pera z i n - 1 -yl ) - 3 - [ 2 - 
(morphol in - 4 -yl. ) pyrl dd n - 5 -y~l ] i noqu i nol ine t ri hydr nrhl or-i de 



3 - Bromo - 1 - (4 - ethylpiperaz in - 1 - yl ) i soquinoline (1.27 g) 
and [2 - (morpholin - 4 -yl ) pyridin- 5 -yl] tributylstannum (3.03 g) 
were reacted in the presence of te traki s tr iphenylphosphine 
dichloride (0.50 g) in xylene (50 ml) at 140°C for 5 hr . The 
reaction solution was concentrated. Ethyl acetate and an 
aqueous solution of saturated sodium bicarbonate were added to 
the resulting residue, and then it was partitioned. The 
resulting organic layer was washed with water and brine, and 





N. 
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then dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0 . 39 g of the free compound of the title compound as a pale yellow 
oil . 

Free compound: 

'H-NMR (400MHz, CDCI3) ; (5(ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 

2 . 55 (q, J=7 . 2Hz , 2H) , 2 . 7 5 (br - 1 , 4H ) , 3.54(m,4H), 3 . 59 (br- t , 4H) , 

3.85(m,4H), 6 . 7 2 ( d , J= 8 . 8Hz , 1H) , 7 . 42 (br- t , 1H) , 7.55(s,lH), 

7 . 56 (br- t, 1H) , 7 . 75 (d, J=8 . 0Hz , 1H) , 8 . 04 ( d , J= 8 . 0Hz , 1H) , 

8 . 27 (dd, J=8 .4, 2 .4Hz, 1H) , 9 . 02 ( d , J= 2 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol /ether , to give 0.51 g of the title compound as a white 
powder . 

Hydrochloride : 
m.p.; 18 6°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 3.23 (m,2H), 

3.36(m,2H), 3 . 51 (br - t , 2H) , 3 . 63 (br - d, 2H) , 3.68(m,4H), 

3.77(m,4H), 4 . 00 (br-d, 2H) , 7.26(m,lH), 7 . 6 1 (br - t , 1H) , 

7 . 75 (br- 1, 1H) , 7 . 9 5 ( br - d , 1H) , 8.08(s,lH), 8.11 (br-d, 1H) , 

8.54(m,lH), 8 . 86 (br-s, 1H) . 

MS ( FAB ) m/z 404(M+H)\ 

Example 3 48 Synthesis of 1 - (4 - ethyl pi pera 7:1 n - 1 -yl ) - 3 - [5 - 
(morphol i n - 4 -yl ) pyridin - 2 -yl 1 isoquinnl i ne tr i hydroch 1 or i rie 
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3- (5 -Brornopyridin- 2 -yl) -1- ( 4 - e thylpiperazin - 1 - 
yl ) isoquinoline (0.21 g) and morpholine (0.12ml) were reacted 
in the presence of tetrakis triphenylphosphine dichloride (0.30 
g) in xylene (30 ml) at 140°C for 5 hr . The reaction solution 
was concentrated. Ethyl acetate and an aqueous solution of 
saturated sodium bicarbonate were added to the resulting 
residue, and partitioned. The resulting organic layer was 
washed with water and brine, and then dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography (methylene 
chlor ide/methanol system) , to give 47 mg of the free compound 
of the title compound as a colorless oil. 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 8 (ppm) 1 . 20 { t , J = 7 . 2Hz , 3H) , 

2 . 58 (q, J=7 . 2Hz, 2H) , 2 . 7 9 (br - s , 4H) , 3.27(m,4H), 3 . 5 9 (br - s , 4H ) , 

3.91(m,4H), 7 .30 (dd, J=8 . 8, 2 . 8Hz, 1H) , 7 . 4 6 (br - 1 , 1H ) , 

7 . 58 (br- t, 1H) , 7 . 8 5 ( d , J= 8 . 0Hz , 1H ) , 8 . 0 7 ( d , J= 8 . 0Hz , 1H ) , 

8.26(S,1H), 8 . 37 (d, J=2 . 8Hz , 1H) , 8 . 4 1 ( d , J= 8 . 8Hz , 1H ) . 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 52 mg of the free compound of the title 
compound as a white powder. 
Hydrochloride : 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1.34 ( t , J = 7 . 2Hz , 3H ) , 3.24 (m,2H) , 
3 .32 -3 .42 (m, 6H) , 3 . 5 0 - 3 . 65 (m, 4H) , 3.81(m,4H), 4 . 1 3 (br - d , 2H ) , 
7 .69 (br-t, 1H) , 7 . 81 (br- t , 1H) , 7.94(br,lH), 8 . 04 (br - d , 1H ) , 
8 . 16 (br-d, 1H) , 8 . 3 6 (br- d, 1H) , 8 . 45 (br- s , 1H) , 8 . 4 8 (br - d, 1H) . 
MS (FAB) m/z 404 (M+H) \ 

Example. 149 Synthesis of 3 - f 2. - ( 2. , f, - d i mPthyl morpbol i n - 4 - 
yl) pyridin- 5 -yll - 1 - (4 - ethylpipera z i n - 1 -yl ) i sngninol i tip 
tr-i hydrorhl nri de 



3 -Bromo - 1 - ( 4 - e thylpiperaz in - 1 - yl ) isoquinol ine (2.00 g) 
and [2- ( 2 , 6 - dime thy lmorphol in - 4 - y 1 ) pyr idin - 5 - 

yl] tributylstannum (5.70 g) were reacted in the presence of 
tetraki stripheny lphosphine dichloride (0.50 g) in xylene (70 
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ml) at 140 C for 5 hr . The reaction solution was concentrated. 
Ethyl acetate and an aqueous solution of saturated sodium 
bicarbonate were added to the resulting residue, for 
partitioning. The resulting organic layer was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0.76 g of the free compound 
of the title compound as a colorless oil. 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 5 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 
1 . 30 (d, J=6 . 0Hz, 6H) , 2 . 57 (q, J = 7 . 2Hz, 2H) , 

2. 60 (dd, J=13 . 0, 10.4Hz, 6H) , 2 . 7 6 (br - t , 4H ) , 3 . 6 0 (br - t , 4H) , 

3.76 (ddd, J- 10 .4,6.0,2. 0Hz, 2H) , 4 . 14 (dd, J = 13 . 0 , 2 . 0 , 2H) , 

6.72 (d, J=8.8Hz,lH) , 7 . 42 (br - t , 1H) , 7.55(s,lH), 7 . 57 (br - t , 1H) , 

7.76(d,J=8.0,lH) , 8 . 04 (d, J=8 . 0 , 1 . 0Hz, 1H) , 

8 . 2 6 (dd, J=8 . 0, 2 . 4Hz, 1H) , 9 . 02 ( d , J= 2 . 4Hz , 1H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 1.08 g of the hydrochloride of the title 
compound as a white powder. 
Hydrochloride : 
m.p . ; 180°C 

1 H-NMR(400MHz,DMSO-d 5 ) ; 5 (ppm) 1. 19 ( d , J= 5 . 6Hz , 6H) , 

1.32 (t, J = 7 .2Hz, 3H) , 2 . 6 2 - 2 . 6 8 (m, 2H) , 3.24(m,2H), 3.37(m,2H), 

3.48 (br- t, 2H), 3.60-3.70(m,4H),4.01 (br-d, 2H), 4.29(br-d,2H), 
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7.24(m,lH), 7 . 60 (br- t, 1H) , 7 . 55 (br- t , 1H) , 7 . 7 5 (br - t , 1H) , 
7.95 (br-d,lH) , 8 . 05 (br- s , 1H) , 8 . 11 (br-d, 1H) , 8.49(m,lH), 
8 . 86 (br-s, 1H) . 
MS (FAB) m/z 432 (M+H) \ 

Example 150 Synthpsis nf 1 - (A - Pthyl pi ppra 7. \ n - 1 -yl) - 3 - [7. - 
fthiomorphol in-4-yl ) pyr i ci i n - 5 - yl ) i snqniTinl inp 
l-.-ri hyr irnrhl nri dp 



3 -Bromo- 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (0.69 g) 
and [2 - ( thiomorphol in - 4 -yl ) pyridin - 5 - yl ] tributylstannum 
(1.62 g) were reacted in the presence of 

tetrakistriphenylphosphine dichloride (0.50 g) in xylene (50 
ml) at 140°C for 5 hr . The reaction solution was concentrated. 
Ethyl acetate and an aqueous solution of saturated sodium 
bicarbonate were added to the resulting residue, for 
partitioning. The resulting organic layer was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
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chloride/me thanol system) , to give 0.66 g of the free compound 
of the title compound as a white amorphous. 
Free compound: 

1 H-NMR{400MHz, CDC1 3 ) ; 6 (ppm) 1 . 24 (br - s , 3H) , 2 . 64 (br - s , 2H) , 

2.70(m,4H), 2.80(br,4H), 3.67(br,4H), 4.04(m,4H), 

6 .42 (d, J=8 . 8Hz, 2H) , 7 . 43 (br- t , 1H) , 7 . 5 6 (br - t , 1H> , 

7.7 6 (d, J=8.0Hz,lH) , 8.03 ( d , J= 8 . 0Hz , 1H ) , 

8.2 4 (dd, J=8 . 8, 2 .4Hz, 1H) , 9 . 0 0 ( d , J= 2 . 4Hz , 1H ) . 

The resulting free compound (0.20 g) was converted into 
a hydrochloride in a conventional manner, and recrystallized 
from ethanol/ether, to give 0.26 g of the hydrochloride of the 
title compound as a pale yellow powder. 
Hydrochloride : 
m.p . ; 210°C 

'H-NMR (4 00MHz, DMSO-d s ) ; <5 (ppm) 1 . 3 3 < t , J-7 . 2Hz , 3H) , 2.75(br- 
s,4H), 3 .20-3.27 (m,2H) , 3 . 47 - 3 . 56 (m, 2H) , 3 . 6 0 - 3 . 6 6 (br - d , 2H) , 
3 .97 -4 . 02 (br-d, 2H) , 4 . 1 0 (br - s , 4H) , 7 .37 (m, 1H) , 7 . 6 2 (br - 1 , 1H ) , 
7 .77 (br- 1, 1H) , 7 . 96 (br-d, 1H) , 8 . 09 - 8 . 14 (m, 1H) , 8.58(m,lH), 
8 . 80 (m, 1H) , 10 . 9 (m, 1H) . 
MS (FAB) m/z 420(M+H)\ 

Example 1ST Rvnl-hpsis of 1 - U - ethyl pi ppra ?A n - 1 - y l ) - ^ - \7 - is - 
oxvth i omo rphQli n - 4 -yl ) pyri d i n - S - yl ] i snqn innl itip 
tri hydrochl ori de 
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o 




1- (4-Ethylpiperazin-l-yl) -3- [2- ( thiomorpholin- 4 - 
yl) pyridin- 5 -yl] isoquinoline {0.10 g) obtained in Example 150 
was dissolved in dichlorome thane (10 ml) , and the resulting 
solution was reacted with 3 - chloroperbenzoic acid (56 mg) under 
ice-cooling for 1 hr . The reaction solution was partitioned 
between ethyl acetate and an aqueous solution of saturated 
sodium bicarbonate. The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give 28 mg of the free compound 
of the title compound as a colorless oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 2 2 { t , J = 7 . 2Hz , 3H ) , 

2 . 63 (q, J = 7 . 2Hz , 2H) , 2 . 7 9 - 2 . 88 (m; 8H) , 3 . 65 (br - s , 4H) , 

4 . 22 (m, 4H) , 6.82(d,J = 8. 8Hz, 2H) , 7 . 4 5 (br - t , 1H) , 7.58 (br- t , 1H) , 

7.7 6 (d, J=8 . 0Hz, 1H) , 8.0 3 (d , J= 8 . 0Hz , 1H) , 
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8 .28 (dd, J=8 . 8, 2 .4Hz, 1H) , 9 . 01 (d, J=2 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 40 mg of the hydrochloride of the title 
compound as a yellow powder. 
Hydrochloride : 
m.p.; 170°C 
MS (FAB) m/z 436(M+H) + . 

Example 152 Synthesis of 1 - U - ethyl pi ppra ■?. i n - 1 - yl ) - 3 - f 7 - (A - 
hydroxypiperidin - 1 -yl ) pyri di n - 5 -yl 1 i sngninnl i tip 
trihydrochlori de 



3 -Bromo- 1 - (4 - e thylpiperaz in - 1 -yl) isoquinoline (1.16 g) 
and {2- [4- ( t - butyldimethyloxy ) piperidin - 1 - yl ] pyr idin - 5 - 
yl} tributylstannum (1.37 g) was reacted in the presence of 
tetrakistriphenylphosphine dichloride (0.30 g) in xylene (30 
ml) at 140 C for 5 hr. The reaction solution was concentrated. 
A 2N aqueous solution of hydrochloric acid was added to the 
resulting residue, and then reacted at 50°C for 1 hr . The 




N. 
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reaction solution was basified with a 2N aqueous solution of 
sodium hydroxide, and then it was extracted with ethyl acetate. 
The resulting organic layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0.26 g of the free compound of the title compound as a colorless 
amorphous . 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 

1 . 33 (dd, J=12 . 0, 4 . 0Hz, 2H) , 1 . 43 (dt , J= 0 . 8 , 6 . 0Hz , 1H) , 1.86(br- 

d, J=12Hz, 2H) , 2.56 (q, J=7.2Hz,2H) , 2 . 7 6 (br- s , 4H) , 

2 . 92 (dt, 2 .4 , 12 . 8Hz, 2H) , 3 . 55 ( t , J = 6Hz , 2H) , 3 . 5 9 (br - s , 4H ) , 

4 .44 (br-d, J=12 . 8, 2H) , 6 . 7 6 (d , J = 8 . 8Hz , 1H) , 7 . 42 (br - 1 , 1H) , 

7.54(s,lH), 7.75 (d, J=8.0Hz,lH) , 8 . 04 (d, J=8 . 0Hz , 1H) , 

8 . 23 (dd, J=8 . 8 , 2 . 4Hz , 1H) , 9 . 01 (d, J=2 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.30 g of the hydrochloride of the title 
compound as a yellow powder. 
Hydrochloride : 
m.p. ; 18 8°C 

X H-NMR (400MHz, DMSO-d 6 ) ; O(ppm) 1 . 27 (br - d, J- 13 . 4Hz , 3H) , 
1 . 34 (t, J = 7 . 2Hz, 3H) , 1 . 7 3 - 1 . 8 6 (m ,- 1H ) , 1 . 8 3 (br - d , J = 1 3 . 4 , 2H } , 
3.23(m,2H), 3.31(m,2H), 3 . 32 - 3 . 37 (m, 2H) , 3 . 42 - 3 . 5 6 (m, 4H) , 
3 . 98 (br-d, 2H) , 4 . 4 1 ( br - d , 2H ) , 7 . 52 (br - d, 1H) , 7.64(br- 
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t, J=7 . 6Hz , 1H) , 7 . 78 (br- t, J=7 . 6Hz, 1H) , 7 . 97 (br - d , J=7 . 6Hz , 1H) , 
8.11-8.15(m,lH) , 8.13(s,lH), 8 . 65 (br-d, J = 7 . 6Hz , 1H) , 
8 . 68 (br-s, 1H) , 11 . 14 {br- s , 1H) . 
MS (FAB) m/z 432 (M+H) * . 

Example 1^3 Synthesis of 1 - (4 - ethyl pi per^T-.i n - 1 -yl ) - 3 - \7 - U - 
methoxypi peri di n - 1 -yl ) pyri di n - S -yl ] i soqu innl i ne 
t-.ri hyriT-orhl ori rip 




3 -Bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (0.83 g) 
and [2- ( 4 -methoxypiperidin - 1 - yl ) pyridin - 5 - 

yl] tributylstannum (0.94 g) were reacted in the presence of 
tetrakistriphenylphosphine dichloride (0.40 g) in xylene (30 
ml) at 140 C for 5 hr . The reaction solution was concentrated 
and partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water and brine, and then dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
0.61 g of the free compound of the title compound as a pale yellow 
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oil . 

Free compound: 

'H-NMR (400MHz, CDCI3) ; 6 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 1.65(m,2H), 
2.5 6{q,J=7.2Hz,2H) , 2 . 7 6 (br - s , 4H) , 

3.31(ddd, J=13.2,9.6,3.6Hz,2H) , 3.40{s,3H), 3 . 5 9 (br - s , 4H) , 
4.06(m,2H), 6 . 7 7 ( d, J= 8 . 8Hz , 1H) , 7 . 4 2 (br - t , 1H ) , 7.54(s,lH), 
7 . 76 (d, J=8 . 0Hz, 1H) , 8 . 04 ( d , J= 8 . 0Hz , 1H ) , 
8 .23 (dd, J=8 . 8, 2 .4Hz, 1H) , 9.01 (d, J = 2 .4Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 0.62 g of the hydrochloride of the title 
compound as a white powder. 
Hydrochloride : 
m.p. ; 17 0°C 

a H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 35 ( t , J = 7 . 2Hz , 3H) , 1.58- 
1.68(m,2H), 1.95-2.04 (m, 2H) , 3.23(m,2H), 3.31(s,3H), 
3.38(m,2H), 3 . 51 -3 . 59 (m, 5H) , 3.64(m,2H), 3 . 97 (br- d, 2H) , 
4.02 (m,2H), 7 . 54 (br - d , 1H) , 7 . 64 (br- t , 1H) , 7 . 7 8 (br- t , 1H) , 
7 . 97 (br-d, 1H) , 8.11-8.15 (m,2H) , 8 . 6 5 - 8 . 7 0 (m, 2H) , 11.34(br- 
s, 1H) . 

MS (FAB) m/z 432(M+H) + . 

Example 154 Synthesis of 1 - ( 4 - pthyl pi p ff ra 7. \ n - 1 - yl) - 3 - f 7. - ( A - 
hyd roxyme thy Ipi peri di n - 1 - yl ) pyri c\i n - 5 - yl ] i soqui nol i ne 
tri hydroch l ori dp 
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3-Bromo-l- (4 - ethylpiperazin - 1 -yl ) isoquinoline (1.35 g) 
and [2- (4 - e thoxycarbonylpiperidin - 1 -yl) pyridin- 5 - 
yl] tributyls tannurn (1.71 g) were reacted in the presence of 
tetrakistriphenylphosphine dichloride (0.40 g) in xylene (50 
ml) at 140 C for 5 hr . The reaction solution was concentrated 
and partitioned between ethyl acetate and water . The resulting 
organic layer was washed with water and brine, and then dried 
over magnesium sulfate. The solvent was evaporated. The 
resulting residue in a pale yellow oil was dissolved in 
tetrahydrof uran (30 ml) and reacted with lithium aluminium 
hydride (1.9 ml, 1M-THF solution). Water (0.07 ml), a 5N 
aqueous solution of sodium hydroxide (0.07 ml) and water (0.21 
ml) were added to the reaction solution in this order, which 
was stirred at room temperature for 1 hr . The reaction solution 
was filtered, and the resulting insoluble matters were washed 
with ethyl acetate, while the resulting filtrate was 
concentrated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) , 
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to give 0.78 g of the free compound of the title compound as 
a pale yellow oil. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 

1.33 (dd,J=12. 0,4.0Hz, 2H) , 1 . 4 3 ( dt , J= 0 . 8 , 6 . 0Hz , 1H) , 1.86(br- 

d,J=12,2H), 2 . 56 (q, J=7 . 2Hz, 2H) , 2 .76 (br-s, 4H) , 

2 . 92 (dt, 2 . 4 , 12 . 8Hz, 2H) , 3 . 5 5 ( t , J= 6Hz , 2H ) , 3 . 59 (br - s , 4H) , 

4 . 44 (br-d, J=12 . 8, 2H) , 6 . 76 (d, J=8 . 8Hz , 1H) , 7 . 42 (br- t , 1H) , 

7.54(s,lH), 7 . 75 (d, J=8 . 0Hz, 1H) , 8 . 04 (d , J= 8 . 0Hz , 1H) , 

8.23 (dd,J=8. 8, 2.4Hz, 1H) , 9 . 01 ( d , J=2 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 0.45 g of the hydrochloride of the title 
compound as a white powder. 
Hydrochloride : 
m. p . ; 18 8°C 

l H-NMR (400MHz , DMSO-d 6 ) ; O(ppm) 1 . 27 (br - d , J= 13 . 4Hz , 3H) , 
1.34 (t, J = 7.2Hz, 3H) , 1 . 7 3 - 1 . 8 6 (m, 1H) , 1 . 8 3 ( br - d , J= 1 3 . 4 , 2H) , 
3.23<m,2H), 3.31(m,2H), 3 . 32 - 3 . 37 (m, 2H) , 3 . 4 2 - 3 . 5 6 (m , 4H) , 
3 . 98 (br-d, 2H) , 4 . 41 (br - d , 2H) , 7 . 52 (br - d , 1H) , 7.64(br- 
t, J=7 . 6Hz, 1H) , 7 . 78 (br- 1 , J = 7 . 6Hz , 1H) , 7 . 97 (br- d, J=7 . 6Hz , 1H) , 
8.11-8.15 (m, 1H) , 8.13(s,lH), 8 . 6 5 (br - d , J= 7 . 6Hz , 1H ) , 
8 . 68 (br-s, 1H) , 11 . 14 (br - s , 1H) . 
MS (FAB) m/z 432 (M+H) * . 

Exampl e 1 S S Synthesis of 3 - f 7 - ( S 6 - ri i hydr-o - 3H - pyr-R n - A - 
Vl ) nwi di n - S - Vl 1 - 1 - (4-pt.bvlnippr^in - 1 - y n i snqinnnl itip 
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oxalate 




In the same manners sequentially as in Examples 161-2 and 
20, a yellow oil was obtained (127 mg, yield; 90%) from 5- 
brorno-2 - (5 , 6 -dihydro- 2H-pyran- 4 -yl ) pyridine (432 mg) and 3- 
bromo - 1 - ( 4 - ethylpiperazin - 1 -yl ) isoquinoline (111 mg) . The 
resulting compound was converted into a oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p . ; 156 - 159°C 

'H-NMR (400MHz, DMSO-d 5 ) ; <5(ppm) 1.23(br,3H), 2.51(br,2H), 
3.06(br,2H), 3.32{br,4H), 3.67(br,4H), 3.84(br,2H), 
4.26(br,2H), 6.47(s,lH), 7.63(br,lH), 7 . 96 (d, J=8 . 0Hz , 1H) , 
8 . 06 - 8 . 13 (m, 2H) , 8 . 3 8 ( d , J = 8 . 0Hz , 1H ) , 8.45(s,lH), 8.78(s,lH). 
MS ( FAB ) m/z 401{M+H)\ 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 

2 .54 (q, J=7 .2Hz, 2H) , 2 . 8 8 ( t , J= 8 . 0Hz , 1H) , 2.73(br,4H), 
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3.52(br,4H), 3 . 99 { t , J=5 . 6Hz , 2H) , 4 . 3 8 (q, J=2 . 8Hz , 2H) , 
6.28(br,lH), 7 . 4 9 { t , J= 8 . OHz , 1H) , 7 . 61 ( t , J=8 . OHz , 1H) , 
7 . 8 0 (dd, J=8 . 4 , 2 . 4Hz, 1H) , 7 . 89 (d, J=8 . OHz , 1H) , 
8 .10 (d, J-8.0HZ, 1H) , 8.38(s,lH), 8 . 4 9 ( d , J= 8 . 4Hz , 1H) , 
8 .74 (d, J=2 . 4Hz, 1H) . 

Example 156 Synthesis of 3 - \2 - 1 1 pf rahydropyran - 4 - 

vl) Pvr 3 din- 5 - V ll -1- f 4 -ethyl piperazi n - 1 -y1)i snqninnl inp 

nxa lafp 



In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 5 -bromo - 2 - ( tetrahydropyran - 4 - 
yl) pyrid ine (745 mg) and 3 -bromo- 1 - (4 - e thylpiperaz in - 1 - 
yl) isoquinoline (300 mg) . Methanol (10 ml) and palladium- 
carbon catalyst (25 mg) were added to the oil (387 mg) , and then 
reacted in hydrogen atmosphere overnight. The resulting 
reaction solution was filtered through Celite, and then 
evaporated. The resulting residue was basified by adding a IN 
aqueous solution of sodium hydroxide thereto, and then it was 
partitioned between ethyl acetate and water. The resulting 




o 



N. 
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organic layer was washe with water, dried and concentrated . The 
resulting residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) , to give a yellow 
oil (260 mg, yield; 69%) . The resulting oil was converted into 
an oxalate in a conventional manner, to give the oxalate of the 
title compound as white crystals. 
Oxalate : 
m.p.; 158-160°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 2 7 { t , J = 7 . 2Hz , 3H) , 

1.76(br,4H), 2.92(br,lH), 3 . 19 (br, 2H) , 3 . 3 0 - 3 . 8 5 (m, 1 OH) , 

3 . 99 <d, J=ll .2Hz, 2H) , 7 . 6 5 ( t , J= 8 . 0Hz , 1H) , 7 . 7 6 ( t , J= 8 . 0Hz , 1H) , 

7 . 86 (dd, J = 8 .4 , 2 . 0Hz, 1H) , 8.09(d,J=8.0Hz,lH), 

8 .14 (d, J=8 .4Hz, 1H) , 8 . 37 (d, J=8 . 0Hz , 1H) , 8.46(s,lH), 

8 .61 (d, J = 2 . 0Hz, 1H) . 

MS (FAB) m/z 403 (M+H) 

Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1 . 19 ( t , J= 6 . 8Hz , 3H) , 1.82- 

1.92(m,4H), 2.57 (q, J=6.8Hz,2H) , 2.78(br,4H), 2 . 78 - 2 . 98 (m, 1H) , 

3 . 55 - 3 . 59 (m, 6H) , 4 . 1 1 - 4 . 14 (m, 2H ) , 7 . 5 0 ( t , J=8 . 4Hz , 1H) , 

7.61 (t, J= 8.4Hz, 1H) , 7.6 8 (dd,J=8. 4,2. 4Hz, 1H) , 

7 . 89 (d, J=8.4Hz, 1H) , 8 . 1 1 ( d , J= 8 . 4Hz , 1H ) , 8.36(s,lH), 

8 .48 (d, J = 8 . 4Hz, 1H) , 8 . 57 ( d , J = 2 . 4Hz , 1H) . 

Example 157 Synthesis of ^-U-H-M- 

pvridvl ) nr onnxvl nhenvl 1 -1 - f 4 - ethyl pi perp ? i n - 1 - 

vl ) i RO Cfui nol i ne hydrochl ori de 
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In the same manner as in Example 51, the free compound 
of the title compound was obtained (62 mg, yield; 23%) from 
3 - (4 -hydroxy-phenyl) - 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline 
(201 mg) and 3 - ( 3 - methanesul f ona te propyl ) pyridine (194 mg) . 
The resulting free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Free compound: 

*H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 9 ( t , J = 7 . 2Hz , 3H ) , 2.10- 

2.18(m,2H), 2 . 57 (q, J=7 . 2Hz, 2H) , 2.78(br,4H), 

2 . 85 ( t, J=7 . 6Hz, 2H) , 3.60(br,4H), 4 . 04 ( t , J= 6 . 0Hz , 2H) , 

6.98(d,J=8.8Hz,2H), 7 . 22 (dd , J=7 . 6 , 4 . 4Hz , 1H) , 

7.43 (dt,J=8.0,1.2Hz,lH) , 7 . 53 -7 . 56 (m # 1H) , 

7 . 56 (dt, J=8 . 0, 1 . 2Hz, 1H) , 7.62(s,lH), 7 . 7 6 ( d , J= 8 . 0Hz , 1H) , 

8.05(d,J=8.0Hz,lH), 8 . 11 (d, J-8 . 8Hz , 2H) , 

8 . 46 (dd, J = 4 . 4, 1 . 6Hz, 1H) , 8 . 51 ( d ,- J=2 . 0Hz , 1H) . 

MS (FAB) m/z 453 (M + H) * . 

Exampl e, 158 Synthesis of 1 - ( 1 - ethyl pi ra v. i n - 4 - yl ) - 3 - M - 
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phenyl piperaz-in-4-yl ) i snqn innl i ne 




N. 



c: 



N' 



Et 



1 - {1 - Ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline (631 mg) 
was dissolved in dioxane (15 ml) , followed by the addition of 
1 -phenylpiperazine (331 mg) , 

tris (dibenzylideneacetone) (chloroform) dipalladium (0) (10 
mg) , tri -o- tolylphosphine (12 mg) and t -butoxysodium (231 mg) , 
and the resulting mixture was stirred in nitrogen atmosphere 
at 100 C overnight. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) , evaporated, and then 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . The resulting product was converted 
into an oxalate in a conventional manner, to give the oxalate 
of the title compound as a gray amorphous (196 mg, yield; 20%) . 
Oxalate : 

'H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 2 2 ( 3H , t , J= 7 . 2Hz ) , 

3 . 08 (2H, q, J = 7 . 2Hz) , 3 . 24 - 3 . 3 2 ( 8H , m) , 3.46-3.62 (4H,m), 

3 . 63 (4H, t, J=4 . 4Hz) , 6.67(lH.s), 6 . 8 0 ( 2H , d , J= 8 . 8Hz ) , 
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7.21 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 23 ( 1H , dd , J= 8 . 8Hz, 7 . 2Hz) , 
7 . 4 9 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 63 (1H, d, J=8Hz) , 
7 . 87 (1H, d, J=8Hz) . 
ESI -Mass ; 402 (MH*) . 

Example 159 Synthesis of 1 - ( 1 - et.hylpi ppra 7. 1 n - 4 - yl ) - T - f i - ( 9 
pyri riyT ) piperazi n - 4 -yl 3 i snq u i n ol i ne 



In the same manner as in Example 158, the oxalate of the 
title compound was obtained as a pale amorphous (533 mg, yield; 
42%) from 1- (l-ethylpiperazin-4-yl) -3-bromoisoquinoline (760 
mg) and 1 - (2 -pyridyl ) piperazine (1.162 mg) . 
Oxalate : 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; <5(ppm) 1 . 2 3 ( 3H , t , J = 7 . 2 Hz ) , 

3.10 (2H,q, J = 7.2Hz) , 3 . 2 6 - 3 . 3 6 ( 4H , m) , 3 . 4 6 - 3 . 6 4 ( 4H , m) , 3.57- 

3.66(8H,m), 6.65 (1H, ddd, J=7Hz,5Hz, 0.8Hz) , 6.66(lH,s), 

6 . 89 (1H, d, J=8 . 8Hz) , 7 . 21 (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 

7 . 48 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7 . 55 (1H, ddd, J=8 . 8Hz , 7Hz , 2Hz) , 

7.62 (1H, d, J=8Hz) , 7.87(lH,d,J=8Hz), 

8 . 13 (1H, ddd, J = 5Hz , 2Hz , 0 . 8Hz) . 




Et 
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ESI-Mass ; 403 (MH*) . 

Example 160 Synthesis of 3 - T4 - (A -mnrphnl inyl Iphpnyl ] -1 - (4 
Pthy1pippra7in-1 -yl ) i soqui nnli np d i hyrj-rochl nrirlp 



4 - (4 -Morpholinyl) benzonitrile obtained by reacting 4- 
f luorobenzoni trile (10.89 g) and morpholine (7.84 g) in the 
presence of potassium carbonate (12.42 g) in dimethyl sulfoxide 
(45 ml) was reacted with N-methyl - o - toluamide (8.019 g) 
according to Example 10-1, to give 6.840 g of 3- [4- (4- 
morphol inyl ) phenyl] isoquinol in - 1 - one . 

The resulting 3- [4- (4 -morpholinyl) phenyl] isoquinolin- 
1-one (1.523 g) was reacted in the same manner as in Example 
66, and then purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 1.623 g of the free 
compound of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 

2 . 55 (q, J = 7 . 2Hz , 2H) , 2 . 7 5 (br - t , 4H ) , 3 . 2 3 ( t , J = 4 . 8Hz , 4H) , 

3.58 (br-t,4H) , 3.88 ( t , J=4 . 8Hz , 4H) , 6 . 99 (d, J=9 . 0Hz, 2H) , 




.N. 
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7 .41 (br- t, 1H) , 7 . 5 5 (br- t, 1H) , 7 . 6 0 (s, 1H) , 7 .75 (d, J=8 . 0Hz, 1H) , 
8 . 05 (d, J=8 . 4Hz, 1H) , 8 . 11 (d, J = 9 . OHz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give the hydrochloride of the title compound 
as a yellow powder. 
Hydrochloride : 
m.p.; 242-245°C (decomp.) 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J=7 . 2Hz , 3H) , 3.19- 
3.28(m,6H), 3 . 3 0 - 3 . 3 8 (m, 2H) , 3 . 54 (br- t , 2H) , 3 . 6 2 (br - d , 2H ) , 
3 . 82 (br- 1, 4H) , 3 . 98 (br-d, 2H) , 7 . 19 ( d, J= 8 . 6Hz , 2H) , 7.56(br- 
t,lH), 7 .71 (br-t, 1H) , 7 . 95 (d, J=7 . 6Hz, 1H) , 7.98(s,lH), 
8 . 09 (d, J=8 . 4Hz , 1H) , 8 . 12 (d, J=8 . 6Hz , 2H) , 11 . 13 (br- s , 1H) . 
MS { FAB) m/z 4 0 3 (M + H ) * . 

Example 161 Synthesis of 1 - M - e thyl pi pera 7. i n - 4 - y"M - 3 - ( 2 - 
hydroxymethyl. thiophen -4 -yl.) isoquinol ine. d ihy d r o chl nri ri e 
(161-1) 2 - (4 -Bromothi ophen- 2 -yl 1 - 1 , 3 -di oxol anp 



4 - Bromo - 2 - thiophenecarboxyaldehyde (50 g) was dissolved 
in toluene (500 ml) , followed by the addition of ethylene glycol 
(81 g) and p - toluenesul f onic acid (572 mg) . The resulting 
mixture was heated under reflux overnight with a Dean-Stark 
apparatus. After cooling as it was, the reaction mixture was 
washed sequentially with an aqueous solution of saturated 



Br, 
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sodium bicarbonate and brine, dried (over MgSOj and evaporated . 
The resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound as a yellow oil (55 g, yield; 89%) . 

'H-NMR (400MHz, CDCI3) ; <5(ppm) 4 . 0 0 - 4 . 1 3 ( 4H , m) , 6.06(lH,s), 

7 . 08 (1H, d, J=l . 2Hz) , 7 . 2 1 ( 1H , d , J=l . 2Hz) . 

(161 -2) 4 -Tribut.ylst.annyl - 2 - thinphpnpparhnyyal riphydP 



2- (4 -Bromothiophen-2 -yl) -1, 3-dioxolane (2.351 g) was 
dissolved in xylene (30 ml) , followed by the addition of 
bis ( tributyltin) (5.1 ml) and tetrakis ( triphenylphosphine) 
palladium (116 mg) . The resulting mixture was heated under 
stirring in nitrogen atmosphere at 120°C for 1 hr . After the 
resulting insoluble matters were filtered off, the resulting 
solution was evaporated, and then purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound as a pale yellow oil (1.165 g, yield; 29%) . 
'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 0 . 9 0 ( 9H , t , J=7 . 2Hz ) , 1.07- 
1.12(6H,m), 1 . 28 -1 . 38 ( 6H , m) , 1 . 50 - 1 . 58 (6H, m) , 

7.72 (lH,d, J=1.2Hz) , 7 .79 (lH,d, J=1.2HZ) , 7 . 7 9 ( 1H , d , J= 1 . 2Hz ) , 
9 . 99 (1H, d, J=l . 2Hz) . 

H 61 -1) 1 - M - flthv l T)i nF;ra7in-4-y-n - 3- ( 7 - f nrmyl fh i nphpn - A - 
yl ) i Roqn i nnl i rip 



(Bu) 3 Sn 
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1 - ( 1 - Ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline (356 mg) 
was dissolved in xylene (30 ml) , followed by the addition of 
4 - tributylstannyl - 2 - thiophenecarboxyaldehyde (1.165 g) and 
tetrakis ( triphenylphosphine) palladium (35 mg). The resulting 
mixture was heated under stirring in nitrogen atmosphere at 
120 C overnight. Then, it was diluted with ethyl acetate and 
extracted with 2N hydrochloric acid. The resulting aqueous 
layer was washed with ethyl acetate, basified with 8N sodium 
hydroxide, and then extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting product was purified by 
silica gel column chromatography (ethyl aceta te/hexane system) , 
to give the title compound as a yellow oil (265 mg, yield; 73%) . 
X H-NMR (400MHz, CDC1 3 ) ; 5(ppm) 1 . 18 ( 3H , t , J = 7 . 2Hz) , 
2 . 56 (2H, q, J = 7 . 2Hz) , 2 . 76 (4H , t , J=4 . 4Hz ) , 3 . 57 ( 4H , t , J = 4 . 4Hz ) , 
7.48 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 7 . 55 ( (H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 
7 . 77 (1H, d, J = 8Hz) , 8 . 0 7 ( 1H , d , J = 8Hz ) , 8.37(2H,s), 10.00(lH,s). 
(161-4) 1- (1 -F.r.hylpiperazii n-4-yl ) -3- (2 - 

hydroxymethyl f.hi nphpn - 4 - yl) i soqu i nol i tip rl i hydroch 1 or i rip 
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-S 



OH 



N. 



N' 



Et 



1- (l-Ethylpiperazin-4 -yl) -3- (2 - f ormylthiophen- 4 - 
yl) isoquinoline (141 mg) was dissolved in ethanol (10 ml), 
followed by the addition of sodium borohydride (8 mg) under 
ice-cooling, and the resulting mixture was stirred at room 
temperature for 30 min. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was converted into a hydrochloride in a 
conventional manner, and then recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (130 mg, yield; 75%) . 
Hydrochloride : 
m.p.; 170°C (decomp.) 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 0 { 3H , t , J = 7 . 2Hz ) , 3.15- 
3.22{2H,m), 3 . 2 9 ( 1H , t , J= 1 1Hz ) , 3 . 3 2 ( 1H , t , J= 1 1Hz ) , 
3 .49 (2H, t, J=13.4Hz) , 3 . 57 ( 2 H , d , J= 1 1Hz ) , 3 . 94 ( 2H , d , J= 1 3 . 4Hz ) , 
4.66(2H,s), 7 . 55 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7 . 6 2 ( 1H , d , J= 1 . 6Hz ) , 
7.69 (lH,ddd,J = 8Hz,7Hz, 1.2Hz) , 7.86(lH,s), 7 . 8 9 ( 1H , d , J= 8Hz ) , 
8 . 0 2 (1H, d, J = l . 6Hz) , 8.05(lH,d,J = 8Hz). 
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ESI -Mass ; 354 (MH*) . 

Example 162 Synthesis of 1 - (1 ■ ethyl pi perazin - 4 -yl ) - 3 - ( 2 
hydroxymethyl thi ophen - 5 -yl ) i soqninol ins dihydrochl ori dp 
(16 2-1) 2- ( 5- B roinothiophen-2-yl) -1, 3-dioxolane 



In the same manner as in Example 161-1, the title compound 
was obtained as a brown oil (57.2 g, yield; 93%) from 5- 
bromo - 2 - thiophenecarboxaldehyde (50 g) . 

X H-NMR (4 00MHz , CDC1 3 ) ; <5(ppm) 3 . 96 -4 . 13 (4H, m) , 6.01 (lH,s), 

6.90(lH,d,J=3. 6Hz) , 6 . 9 3 ( 1H , d, J= 3 . 6Hz ) . 

(16 2- 2) f5- M . ^-ninvan-2-yl \ th 1 oph P n - 7 - y 1 } - 1 r ^ . 7 - 

di o xahor yl a te 



2 - (5 -Bromothiophen - 2 -yl ) - 1 , 3 - dioxolane (2.351 g) was 
dissolved in te trahydrof uran (10 ml) , to which was then added 
2.5 M n- butyl li thium/hexane solution (4 ml) in nitrogen 
atmosphere at -78 C, and the mixture was stirred for 30 min. 
Then, trimethoxyborane (1.3 ml) was added thereto, and the 
mixture was stirred for 30 min, and then it was stirred at room 
temperature for 30 min. 2N Hydrochloric acid (10 ml) was added 
to the reaction mixture, and then the mixture was stirred for 
30 min. Thereafter, the resulting mixture was extracted with 
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ether. The resulting organic layer was evaporated. The 
resulting residue was dissolved in ether, followed by the 
addition of trimethylene glycol (529 mg) . The resulting 
mixture was stirred at room temperature for 90 min, and then 
evaporated. The resulting residue was dissolved in toluene, 
followed by the addition of trimethylene glycol (3.517 g) and 
p - toluenesul f onic acid (9 mg) , and the resulting mixture was 
heated under reflux with a Dean-Stark apparatus for 3 hr . After 
cooling as it was, the reaction mixture was washed with water, 
dried (over MgS0 4 ) and evaporated, to give the title compound 
as a pale yellow oil (1.516 g, yield; 60%) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.40-1.46 (lH,m) , 2.00-2.08(2H,m) , 
2 . 15 - 2 . 28 (1H, m) , 3 . 9 3 - 4 . 0 0 ( 2H , m) , 4 . 13 ( 4H , t , J= 5Hz ) , 4.20- 
4.28(2H,m), 5.74(lH,s), 7 . 15 { 1H , d , J=3 . 6Hz ) , 
7 .40 (1H, d, J = 3 . 6Hz) . 

(162-3) 1 - (1 -F,thy1pipera7:in-4-y1 ) - 3- ( 7. - f nrmyl thiophPn-4- 
yl ) i snqii i nol i tip 



1 - ( 1 -Ethylpiperazin - 4 -yl ) - 3 - bromoi soquinol ine (480 mg) 
was dissolved in N , N - dimethyl formami de (12 ml) , followed by the 
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addition of [5 - ( 1 , 3 - dioxan - 2 - yl ) thiophen - 2 - yl] - 1 , 3 , 2 - 
dioxaborate (643 mg) , tetrakis ( triphenylphosphine) palladium 
(23 mg) and cesium carbonate (977 mg) , and the resulting mixture 
was heated under stirring in nitrogen atmosphere at 100°C 
overnight. The reaction mixture was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
product was purified by silica gel column chromatography 
(toluene/acetone system), and then dissolved in 
tetrahydrof uran (10 ml) . IN Hydrochloric acid (10 ml) was added 
thereto, and the mixture was stirred for 1 hr . The reaction 
solution was basified by adding 5N sodium hydroxide thereto, 
followed by the extraction with ethyl acetate. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated, to give the title compound as a brown solid (494 
mg, yield; 93%) . 

1 H-NMR(400MHz, CDC1 3 ) ; S(ppm) 1 . 17 ( 3H , t , J = 7 . 2Hz ) , 
2 . 54 (2H, q, J=7 . 2Hz) , 2 . 7 3 ( 4H , t , J= 4 . 8Hz ) , 3 . 6 2 ( 4H , t , J=4 . 8Hz ) , 
7 . 50 (1H, ddd, J=8Hz, 7Hz ,1.2Hz), 7.62{1H, ddd , J=8Hz , 7Hz, 1 . 2Hz) , 
7.66(lH,s), 7 .70 (1H, d, J=4Hz) , 7 . 7 7 ( 1H , d , J=4Hz ) , 
7 . 79 (1H, d, J=8Hz) , 8 . 0 6 ( 1H , d , J= 8Hz ) , 9.92(lH,s). 
(162-4 ) 1 - M -Krhy1p i ppra7in-4-y1 ) (7. 

hydroxymethyl thiophen - 5 -yl ) i so g ni nnl i ne d i h y d r oc hl ori d e 
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In the same manner as in Example 161-4, the hydrochloride 
of the title compound was obtained as a yellow crystals (130 
mg, yield; 75%) from 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - ( 2 - 
f ormylthiophen - 5 -yl) isoquinoline (120 mg) . 
Hydrochloride : 
m.p.; 18 0 °C (decomp.) 

"H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 2 9 ( 3H , t , J=7 . 2Hz ) , 3.15- 

3.25(2H,m), 3 . 2 9 ( 1H , t , J= 1 1 . 2Hz ) , 3 . 3 2 ( 1H , t , J= 11 . 2Hz ) , 

3 .45 (2H, t, J- 13 .4Hz) , 3.59(2H,d,J=11.2Hz), 

3 . 93 (2H, d, J=13 . 4Hz) , 4.63(2H,s), 6 . 9 7 ( 1H , d , J= 3 . 6Hz ) , 

7.54 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 7 . 6 1 ( 1H , d , J = 3 . 6Hz) , 

7 . 69 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7.88(lH,s) , 7 . 8 9 ( 1H , d , J= 8Hz ) , 

8 . 05 (1H, d, J=8Hz) . 

ESI -Mass ; 354 (MH*) . 

Example 1.63 Synthesis of 1 - ( 1 - ethyl pi ppra z i n - 4 - yl ) - 3 - [2 - ( 2 - 
hydroxyethyl ) thi ophen - 5 - yl ) i snqn innlinp di hydrnrhl or i de 
(163-1) 2- [2- (f,- Butyl dimethyl si Tyl oxy) ethyl ] thiophene 
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Me 



2 - (2 - Thienyl ) ethanol {2.6 g) was dissolved in N , N - 
dimethylf ormamide (20 ml), followed by the addition of t- 
butyldimethylsilyl chloride (3.667 g) and imidazole (1.634 g) , 
and the mixture was stirred at room temperature overnight. The 
reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water , dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a 
colorless oil (4.87 g, yield; 100%). 

X H-NMR (400MHz , CDC1 3 ) ; <5(ppm> 0.03(6H,s), 0.89(9H,s), 
3.04(2H,t,J=6.8Hz) , 3 . 82 (2H , t , J=6 . 8Hz) , 
6 . 8 3 (1H, dd, J=3 . 6Hz, 1Hz) , 6 . 93 (1H, dd, J=5Hz, 3 . 6Hz) , 
7 . 13 (1H, dd, J = 5Hz, 1Hz) . 

f 1 63 - 2 > 1 - M -Ethylpiperaz-in-4-yl 1 - 3- \ 7 - {?.- 
hydroxy ethyl ) thiophen -5 -yl ] isoquinnl i ne di hyrirochl nride 




OH 



N. 




Et 
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In the same manner as in Example 167-2, the hydrochloride 
of the title compound was obtained as yellow brown crystals (722 
mg, yield; 64%) from 2-[2-(t- 

butyldimetylsilyloxy) ethyl] thiophene (2.435 g) and 1-(1- 
ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (809 mg) . 
Hydrochloride : 
m.p.; 129-134°C 

'H-NMR (400MHz, DMSO-d s ) ; 5 (ppm) 1 . 3 0 ( 3H , t , J = 7 . 2Hz ) , 

2 . 93 (2H, t, J=6 . 4Hz) , 3 .15-3 .24 (2H,m) , 3 . 2 8 ( 1H , t , J= 11 . 6Hz ) , 

3.31(lH,t,J=11.6Hz) , 3.45(2H,t,J=13.2Hz) , 

3 . 59 (2H, d, J=ll . 6Hz) , 3 . 6 3 ( 2H , t , J- 6 . 4Hz ) , 3 . 9 1 ( 2H , d , J= 13 . 2Hz ) , 
6 . 90 (1H, d, J=3 . 6Hz) , 7.52 ( 1H , ddd , J= 8Hz , 7Hz, 1 . 2Hz) , 
7.58(lH,d,J=3.6Hz), 7.68 ( 1H , ddd , J = 8Hz , 7Hz , 1 . 2Hz) , 7 . 85 (1H, s) , 
7 . 88 (1H, d, J=8Hz) , 8 . 04 ( 1H , d , J= 8Hz ) , 1 0 . 7 5 ( 1H , br - s ) . 
ESI -Mass ; 368 (MH + ) . 

Example 164 Synthesis of 1 - ( 1 - ethyl pi peraz in - 4 -yl ) - 3 - [ 2 - ( 1 - 
hydroxypropyl ) thiophen - 4 - yl ] i Roqui noline hydrochl ori rie 




In the same manner as in Example 260, the hydrochloride 
of the title compound was obtained as a brown amorphous (226 
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mg, yield; 73%) from 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - ( 2 - 
f ormylthiophen-4 -yl) isoquinoline (233 mg) and 3M 
ethylmagnesium bromide (0.7 ml) . 
Hydrochloride : 

X H-NMR (400MHz, DMS0-d 6 ) ; 5(ppm) 0 . 8 9 ( 3H , t , J = 7 . 4Hz ) , 

1 . 22 (3H, t, J=7 . 2Hz) , 1 . 7 0 - 1 . 7 8 ( 2H , m) , 2 . 9 7 - 3 . 0 7 ( 2H , br - s ) , 

3 . 18 - 3 . 32 (4H, br- s) , 3 . 4 7 - 3 . 7 2 ( 4H , br - s ) , 4 . 7 2 ( 1H , t , J= 6 . 4Hz ) , 

7 . 54 (1H, dd, J=8Hz , 7Hz) , 7.58{lH,s), 7 . 6 9 ( 1H , dd , J= 8Hz , 7Hz ) , 

7.84(lH,s), 7 . 88 (1H, d, J=8Hz) , 7.98(lH,s), 8 . 0 5 ( 1H , d , J= 8Hz ) . 

ESI-Mass ; 382 (MH*) . 

Example 1 6 5 Synthesis of 1 - ( 1 - Ethyl pi pera z i n - 4 -yl ) - 3 - [?. - M - 
hydroxypropyl ) thiophen - 5 -yl ) i soquinol ins hydro rh l or i rip 




Et 



In the same manner as in Example 260, the hydrochloride 
of the title compound was obtained as a brown amorphous (197 
mg, yield; 79%) from 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - ( 2 - 
f omylthiophen- 5 -yl) isoquinoline (181 mg) and 3M 
ethylmagnesium bromide (0.7 ml ) . 
Hydrochloride : 

'H-NMR (400MHz , DMSO-d 5 ) ; <5(ppm) 0 . 8 8 ( 3 H , t , J= 7 . 4 Hz ) , 
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1.19 (3H, t, J=7.2Hz) , 1.68-1.74 (2H,m) , 2 . 90 - 3 . 02 (2H, br- s) , 

3.10-3 .27 (4H,br-s) , 3 . 45 - 3 . 62 (4H, br- s) , 4 . 68 <1H, t, J=6 . 4Hz) , 

6.94 (lH,d, J= 3.6Hz) , 7.52 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 

7 . 59 (1H, d, J=3 . 6Hz) ,7.68 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 . 84 (1H, s) , 

7.87 (1H, d, J=8Hz) , 8.03 (1H, d, J=8Hz) . 

ESI - Mass ; 382 (MH* } . 

Example 166 Synthesis of 3 - T2 - ( f.etrahyflrnpyran - A - 

vl) thionhen - 5 -vll -1 - (4-ethylpippra7in-1 -yl ) i sngninnl inp 

hydrorhl nri rip 



In the same manners sequentially as in Examples 161-2 and 
20, a yellow compound was obtained (330 mg, yield; 86%) from 
4-bromo-2- ( tetrahydropyran - 4 - yl ) thiophene (700 mg) and 3- 
bromo- 1 - (4 - ethylpiperaz in - 1 -yl ) isoquinoline (300 mg) . The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 251-253 °C 




349 



98046PCT 



'H-NMR <400MHz, DMSO-d 6 ) ; (5 (ppm) 1 . 33 ( t , J=7 . 2Hz , 3H) , 1.62- 

1.74(m,2H), 1.94<br,lH), 3 . 06 - 3 . 16 (m, 2H) , 3 . 18-3 . 26 (m # 2H) , 

3 . 30-3 . 38 (m, 2H) , 3 . 42 - 3 . 52 (m, 4H) , 3 . 6 1 ( d, J = 1 1 . 6Hz , 2H) , 

3 . 94 (d, J=14 . OHz, 4H) , 6 . 9 6 (d, J=4 . OHz , 1H) , 7 . 5 6 ( t , J= 8 . OHz , 1H) , 

7 . 64 (t, J=4 . OHz, 1H) , 7 . 72 (d, J = 8 . OHz , 1H) , 7.89(s,lH), 

7 . 91 (d, J=8 . OHz, 1H) , 8 . 07 (d, J=8 . OHz , 1H) . 

MS (FAB) m/z 408(M+H) + . 

Free compound: 

X H-NMR (400MHz , CDC1 3 ) ; 8 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 1.83- 

2.05(m,4H), 2 . 55 (q, J=7 .2Hz, 2H) , 2 . 7 4 ( t , J=4 . 4Hz , 4H ) , 3.05- 

3.10(m,lH), 3 . 51-3 . 58 (m, 6H) , 4 . 06 - 4 . 09 (m, 2H) , 

6.83 (dd, J=3 . 6 , 0 . 4Hz , 1H) , 7.40 (ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 

7 .48 (d, J=3 . 6Hz, 1H) , 7.49(s,lH), 7 . 55 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7 . 72 (d, J=8 . OHz ,1H), 8.02(d,J=8. OHz , 1H) . 

Example 1.67 SynthRfjis of 1 - < 1 - e thylp l pera z in - 4 -yl ) - 3 - [ 4 - 
niPthyl - 5 - ( 7 -hyriT-oxyethyl ) fhiaznl - ^- yl ] i soqn innl inp 

dihydrochlorlde 

(167-1) 4 -M e thyl - 5 - ( 2 - hen zyl o x ye f . Tiyl ) r . hia z ole 



2 - (4 -Methyl - 5 - thiazolyl ) ethanol (25.71 g) was dissolved 
in tetrahydrof uran (200 ml) , followed by the addition of 60% 
sodium hydride (7.185 g) under ice-cooling. The resulting 
mixture was stirred at room temperature for 1 hr . Thereafter, 



Me 




350 



8046PCT 



the it was ice-cooled again, followed by the addition of benzyl 
bromide (21.4 ml) and tetrabutylammonium bromide (665 mg) . The 
resulting mixture was stirred at room temperature overnight. 
The reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water , dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a yellow 
oil (39.059 g, yield; 93%). 

1 H-NMR(400MHz / CDCl 3 ) ; 5 (ppm) 2.40(3H,s), 3 . 06 (2H, t, J=6 . 6Hz) , 
3 . 66 (2H, t, J=6 . 6Hz) , 4.54{lH,s), 7 . 2 6 - 7 . 3 7 ( 5H , m) , 8.57(lH,s). 
(167-2^ 1 - M -Rfhy1pippra7in-4 -yl ) - 3 - {A - methyl - S- (7- 

benzyloxyethyl ) t.hi azol - 2 -yl 3 i soquinol ine 
Me 



4 -Methyl - 5 - (2 - benzy loxye thyl ) thiazole (2.333 g) was 
dissolved in tetrahydrof uran (20 ml) , followed by the addition 
of 2.5 M n-butyl lithium (4 ml) in nitrogen atmosphere at - 
78 C, and the resulting mixture was stirred for 50 min. 
Tributyltin chloride (2.8 ml) was added thereto , and the mixture 




Et 
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was stirred for 1 hr. Sequentially, it was stirred at room 
temperature for 3 0 min. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was dissolved in xylene (30 ml) , followed by 
the addition of 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - 
bromoisoquinoline (506 mg) and 

tetrakis (triphenylphosphine) palladium (121 mg) , and the 
resulting mixture was heated under stirring in nitrogen 
atmosphere at 120°C overnight. The reaction solution was 
diluted with ethyl acetate and extracted with 2N hydrochloric 
acid. The resulting aqueous layer was washed with ethyl acetate, 
basif ied with 8N sodium hydroxide, and then extracted with ethyl 
acetate. The resulting organic layer was washed with water, 
dried (over MgSOj and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/acetone system) , to give the title compound as a yellow 
oil (512 mg, yield; 69%) . 

'H-NMR (4 00MHz, CDC1 3 ) ; <5(ppm) 1 . 17 ( 3H , t , J = 7 . 2Hz ) , 2.44(3H,s), 
2 . 54 (2H, q, J=7 . 2Hz) , 2 . 74 (4H, t , J = 4 . 4Hz ) , 3 . 1 0 ( 2H , t , J= 6 . 6Hz ) , 
3 .57 (4H, t, J=4 .4Hz) , 3 . 57 ( 4H , t , J = 4 . 4Hz ) , 3.72 (2H, t,J=6.6Hz) , 
4.57(2H,s), 7 .26 -7 .38 (5H,m) , 7 . 4 7 { 1H , ddd , J= 8Hz , 7 Hz , 1 . 2Hz ) , 
7.58 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 8 2 < 1H , dd , J= 8Hz , 1 . 2Hz ) , 
8 . 04 (1H, s) , 8 . 05 (1H, dd, J=8Hz, 1 . 2Hz) . 

(167-3) 1 - M -Ffhv1p i ppr3 7iTi-4 -yl ) - fd-mPthyl -5- (7- 
hy(iroxvethvl ) ttliaz ol -2 - yl l isnqni nol inP ri i hyrlrorhl or i rie 
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Me 




OH 



N. 



e 



N" 



Et 



1- (l-Ethylpiperazin-4-yl) -3- [4-methyl-5- (2- 
benzyloxyethyl) thiazol - 2 -yl] isoquinoline (512 mg) was 
converted into a hydrochloride, which was then dissolved in 
ethanol (7 ml) , followed by the addition of palladium hydroxide 
(222 mg) , and the mixture was stirred in hydrogen atmosphere 
at room temperature for 3 days. After palladium hydroxide was 
filtered off, the resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) . 
The resulting product was converted into a hydrochloride in a 
conventional manner, and then recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as pale yellow crystals (129 mg, yield; 27%) . 
Hydrochloride : 
m.p. ; 149-154°C 

'H-NMR (4 0 0MHz , DMSO-d 5 ) ; 6 (ppm) 1.30(3H,t,J = 7. 2Hz) , 2 . 35 (3H, s) , 
2 . 91 (2H, t, J=6 . 4Hz) , 3 . 1 5 - 3 . 24 ( 2H , m) , 3 . 3 0 ( 1H , t , J= 1 1 . 6Hz ) , 
3 . 33 (1H, t, J=ll . 6Hz) , 3.47{2H,t,J=13. 2Hz) , 

3 . 60 (2H, d, J=ll . 6Hz) , 3 . 6 0 (2H , t , J=6 . 4Hz ) , 3 . 93 (2H, d, J=13 . 2Hz) , 
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7 . 62 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 .74 (1H, ddd, J = 8Hz , 7Hz , 1 .2Hz) , 

8 . 06 (1H, d, J=8Hz) , 8.10{lH,d, J=8Hz) , 8.14(lH,s), 

10 . 92 (1H, br-s) . 

ESI - Mass ; 383 (MH*) . 

Example 168 Synt-.hfisi s of 1 - ( 1 - pfhyl pi psra 7. i n - 4 - yl ) - 3 - ( 2 - 
hydroxymethyl thia^nl - 5 -yl ) i snqui nol i tip di hyrlrnrhl ori rip 
M fiR-1 1 7- (1 r 3 -Pi oxan-? - y l Ihhi^nlP 



2 -Thiazolecarboxaldehyde (1 g) was dissolved in toluene 
(50 ml) , followed by the addition of trime thylene glycol (3.36 
g) and p - toluenesul f onic acid (17 mg) . The resulting mixture 
was heated under reflux with a Dean-Stark apparatus for 4 hr . 
After cooling as it was, the reaction mixture was washed 
sequentially with an aqueous solution of saturated sodium 
bicarbonate and brine, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound as a brown solid (1.104 g, yield; 73%). 
'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.45-1.53 (lH.m) . 2.20-2.34 (lH,m) , 
4 . 00-4 .08 (2H,m) , 4 . 2 6 - 4 . 34 ( 2H , m) , 5.91(lH,s), 
7 . 38 (1H, d, J = 3 . 2Hz) , 8.01(lH,d,J=3.2Hz). 

(1 fiB-2) 1 - fl -E1-hvlDi-nera7:in-4-vT) - 3- \7- M . 3-^inxan-?- 
yl ) thi azol - 5 -yl] isoqu i nol i n e. 
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In the same manner as in Example 167-2, the title compound 
was obtained as a yellow oil (231 mg, yield; 35%) from 2- 
(1, 3 -dioxan-2 -yl) thiazole (1.104 g) and 1 - { l - 
ethylpiperazin- 4 -yl ) - 3 -bromoisoquinoline (538 mg) . 
^-NMR (400MHz, CDClj) ; (5 (ppm) 1 . 17 ( 3H , t , J = 7 . 2Hz ) , 1.47- 
1.53(lH,m), 2.50-2.56 (lH,m) , 2 . 54 (2H, q, J=7 . 2Hz) , 
2 . 72 (4H, t, J=4 . 8Hz) , 3 . 57 (4H , t , J = 4 . 8Hz) , 4 . 0 2 - 4 . 1 0 ( 2H , m) , 
4 . 30-4 . 36 (2H,m) , 5.80(2H,s), 7 . 4 6 ( 1H , ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 
7.57(lH,s), 7 . 59 (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 7 4 ( 1H , d , J= 8Hz ) , 
8 . 03 (1H, d, J=8Hz) , 8.25(lH,s). 

fl 68-3) 1 - M -K1-hy1p i ppra7in-4-y1 ) - 3- n.fnrmyUhia7n1 -5- 
yl ) i soqninnl i np 
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1- (l-Ethylpiperazin-4 -yl) -3- [2- ( 1 , 3 - dioxan - 2 - 
yl) thiazol -5 -yl] isoquinoline (205 mg) was dissolved in 
tetrahydrof uran (4 ml) , followed by the addition of IN 
hydrochloric acid (3 ml) , and the resulting mixture was stirred 
at room temperature for 8 hr . The reaction solution was 
basified by adding 8N sodium hydroxide thereto, and then 
extracted with in ethyl acetate. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated, to 
give the title compound as a colorless oil (155 mg, yield; 80%) . 
: H - NMR ( 4 0 0MHz , CDC1 3 ) ; 5 (ppm) 1 . 1 8 ( 3H , t , J = 7 . 2Hz ) , 
2 . 55 (2H, q, J=7 . 2Hz) , 2 . 74 ( 4H, t , J=4 . 8Hz ) , 3 . 6 0 ( 4H , t , J=4 . 8Hz ) , 
7.53 ( 1H , ddd , J=8Hz,7Hz, 1 . 2Hz ) , 7 . 65 ( 1H , ddd, J=8Hz , 7Hz , 1 . 2Hz ) , 
7.69{lH,s), 7 . 81 (1H, d, J = 8Hz) , 8 . 06 (1H, d, J = 8Hz) , 8.56(lH,s), 
9 . 99 (1H, s) . 

(1 68-4) 1 - M -Rthy1pip P r 3 7in-4-yl ) -3 - O. - 

hydroxymftthyl thi azol - 5 -yl ) isoqui nol i rH hyrl-rrir-hl oti rjp 




In the same manner as in Example 161, the hydrochloride 
of the title compound as a yellow amorphous (79 mg, yield; 82%) 
from 1- (l-ethylpiperazin-4-yl) -3- ( 2 - f ormyl thiazol - 5 - 
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yl) isoquinoline (205 mg) . 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 3 0 ( 3H , t , J = 7 . 2Hz ) , 3.15- 
3.23(2H,m), 3 . 2 8 ( 1H , t , J= 11 . 6Hz ) , 3 . 3 1 ( 1H , t , J=ll . 6Hz ) , 
3 .49 (2H, t, J=13 . 2Hz) , 3.58(2H,d,J=ll. 6Hz) , 
3 . 94 (2H, d, J=13 . 2Hz) , 4.73(2H,s), 

7.58 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.73 (1H, ddd, J=8Hz , 7Hz , 1 .2Hz) , 
7 . 90 (1H, d, J=8Hz) , 7.98(lH,s) , 8 . 07 ( 1H , d , J= 8Hz ) , 
8 . 3 5 (1H, d, J=2Hz) , 1 1 . 00 ( 1H , br - s ) . 
ESI-Mass; 355 (MH*) . 

Example 169 Synthesis of 1 - M -ethylpiperazin-4-yl ) - 3- [1 - ( 2 - 
hydrnxy ethyl ) pyra 7.n~l - 3 - y l 1 i sn qn inol inp di hydrochl nri de 
(169-1 ) 1 - (1 -F ,th y1p iperazi n-4-y1 ) - 3- [1 - ( 2- 
hpn^yl oxy ethyl ) pyra^ol - 3 -yl 1 i snqn innl inp 




In the same manner as in Example 167-2, the title compound 
was obtained as a yellow oil (386 mg, yield; 87%) from 1- 
(2 - benzyloxyethyl ) -3 - bromopyrazole (1.144 g) described in 
Production Example 42 of JP-A 9-984331 and 1-(1- 
ethylpiperazin- 4 -yl) - 3 -bromoisoquinoline (320 mg) . 
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1 H-NMR(400MHz, CDC1 3 ) ; 8 (ppm) 1 . 17 ( 3H, t , J = 7 . 2Hz ) , 

2 . 55 (2H, q, J=7 . 2Hz) , 2 . 74 (4H , t , J = 4 . 4Hz ) , 3 - 5 3 ( 4H , t , J = 4 . 4Hz ) , 

3 . 89 (2H, t, J=5 . 4Hz) , 4 . 3 8 ( 2H , t , J = 5 . 4Hz ) , 4.51(2H,s), 7.24- 

7.36(5H,m), 7.38(lH,s), 7 . 4 0 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 

7.55 (1H, ddd, J=8Hz , 7Hz ,1.2Hz) , 1 . 7 0 (1H, d, J=8Hz) , 

8 . 03 (1H, d, J = 8Hz) , 8.04(lH,s), 8.08(lH,s). 

( 1 69-2) 1 - (1 -E t hylpiperazin-4-yl ) -3- [1 - (2 - 

hydroxy ethyl ) pyra ^nl - 3 - yl j i soqn i nnl i tip d i hydronhl ori de 



In the same manner as in Example 167, the hydrochloride 
of the title compound was obtained as pale yellow crystals (340 
mg, yield; 92%) from 1 - ( 1 - ethylpiperazin - 4 -y 1 ) - 3 - [ 1 - ( 2 - 
benzyloxyethyl ) pyrazol - 3 -yl] isoquinoline (386 mg) . 
Hydrochloride : 
m.p. ; 134-14 0°C 

"H-NMR (400MHz , DMSO-d s ) ; <5(ppm) 1 . 3 1 ( 3H , t , J = 7 . 2Hz ) , 3.14- 
3.25(2H,m), 3 . 2 9 ( 1H , t , J= 1 1 . 2Hz ) , 3 . 3 2 ( 1H , t , J= 1 1 . 2Hz ) , 
3 . 49 (2H, t, J=13 . 2Hz) , 3 . 57 ( 2H , d , J = ll . 2Hz ) , 3 . 7 6 ( 2H , t , J= 5 . 6Hz ) , 
3 . 91 (2H, d, J=13 . 2Hz) , 4.19(2H,t,J = 5.6Hz) , 

7 . 50 (1H, dd, J=8Hz, 7Hz) , 7 . 67 ( 1H , dd , J= 8Hz , 7Hz ) , 7.70<lH,s), 
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7 . 83 (1H, d, J=8Hz) , 8 . 03 (1H, d, J=8Hz) , 8.04 (lH,s), 8.26(lH,s). 
ESI -Mass ; 352 (MH*) . 

FvamplP 170 Synthpsis of 1 - ( 1 - ethyl pi pp.ra z in - 4 - yl ) - 3 - T ( 1 ■ 
hyd-roxyp-ropyl ) thi azol - 5 - y 1 1 isoquinoline dihydrochl ori d e 




I 

Et 



1- (l-Ethylpiperazin-4-yl) -3- {2 - f ormyl thiazol - 5 - 
yl ) isoquinoline (205 mg) was dissolved in tetrahydrof uran (2 
ml) , 1M ethylmagnesium bromide/ tetrahydrof uran solution (0.26 
ml) was added thereto under ice - cooling . The resulting mixture 
was stirred overnight. An aqueous solution of saturated 
ammonium chloride was added to the reaction solution, which was 
then extracted with ethyl acetate. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system). The resulting 
product was converted into a hydrochloride in a conventional 
manner, and then solidified by adding ether thereto, to give 
the hydrochloride of the title compound as a brown amorphous 
(20 mg, yield; 23%) . 
Hydrochloride : 
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1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 0 . 91 (3H, t , J = 7 . 6Hz) , 
1.29 (3H, t, J=7 .2Hz) , 1 . 68 - 1 . 92 (2H, m) , 3 . 15 - 3 . 2 3 ( 2H , m) , 
3 .28 (1H, t, J=ll . 6Hz) , 3.31 (1H, t, J=11.6Hz) , 
3 .48 (2H, t, J=13 . 6Hz) , 3 . 5 8 < 2H , d , J=l 1 . 6Hz) , 
3 . 94 (2H, d, J=13 . 6Hz) , 4 . 71 - 4 . 75 ( 1H, m) , 

7.58 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7 . 73 (1H, ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
7 . 90 (1H, d, J=8Hz) , 7.97{lH,s), 8 . 07 ( 1H , d , J= 8Hz ) , 8.33(lH,s), 
10.95 (lH,br-s) . 
ESI -Mass ; 383 (MH + ) . 

Exampi & 171 Synthesis nf 1 - { 1 - ef.hylpiperazin - 4 -yl ) - 3 - [2 - ( 3 - 
hydroxy-propyl ) f.h i a zol - 5 - yll iaoquinnl ine oxal ate 
(171 - 1 ) ?.-{?,- Hydroxy - 1 -prnpynyl ) rh i 37ol p 



In the same manner as in Example 139-1, the title compound 
was obtained as a brown oil (8.596 g, yield; 75%) from 2- 
bromothiazole (13.547 g) and propargyl alcohol (5 ml). 
'H-NMR (400MHz , CDC1 3 ) ; (5 (ppm) 4.55(2H,s), 7 . 3 6 ( 1H , d , J = 3 . 4Hz ) , 
7 . 81 ( 1H, d, J=3 . 4Hz) . 

(171 - 2) 2 - (VHydrnvyprnpyl ) f hi p^nl p 



In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (2.173 g, yield; 24%) from 2- 
( 3 -hydroxy- 1 -propynyl) thiazole (8.594 g) . 
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1 H-NMR(400MHz / CDC1 3 ) ; <5 (ppm) 2 . 0 2 - 2 . 0 9 ( 2H , m) , 

3 . 18 (2H, t, J=7Hz) , 3 .44 (lH,br-s) , 3 . 74 ( 2H , t , J = 6Hz ) , 

7.2 0 (lH,d,J= 3.4Hz) , 7.67 ( 1H , d , J = 3 . 4Hz ) . 

(171 -3) 7. - [3 - { t-.-Ftnf.yl dimethyl silyloxy) propyl! thiazole 




Me 



In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (3.792 g, yield; 98%) from 
2 - (3 -hydroxypropyl) thiazole (2.173 g) . 

1 H -NMR (400MHz , CDC1 3 ) ; 5 (ppm) 0.05(6H,s), 0.90(9H,s), 1.99- 
2.06(2H,m), 3 . 11 ( 2H , t , J=7 . 6Hz ) , 3 . 7 0 ( 2H , t , J= 6Hz ) , 
7 . 19 (1H, d, J=3 . 6Hz) , 7.67(lH,d,J=3. 6Hz) . 
M 71 -A) 1 - M -Rfhylpippra^in-4-yl ) -3- \7- f3- 
hydroxypropyl ) f hi azol - 5 -yl 1 i snqninol ine oxalate 




In the same manner as in Example 167-2, the oxalate of 
the title compound was obtained as a pale yellow amorphous (221 
mg, yield; 25%) from 2-[3-(t- 

butyldimethylsilyloxy) propyl ] thiazole (3.792 g) and 1-(1- 
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ethylpiperazin- 4 -yl ) - 3 -bromoisoquinoline (631 mg) . 
Oxalate : 

r H-NMR (4 0 0MHz, CDC1 3 ) ; d (ppm) 1 . 2 3 ( 3H , t , J=7 . 2Hz ) , 1.84- 

1.93 (2H,m) , 3 . 02 (2H, t, J = 7 . 6Hz) , 3 . 1 0 ( 2H , q, J= 7 . 2Hz ) , 3.28- 

3.38(4H,m), 3 . 4 8 ( 2H , t , J= 6 . 4Hz ) , 3 . 54 - 3 . 7 0 ( 4H , m) , 

7 . 58 (1H, dd, J=8Hz, 7Hz) , 7 . 9 0 ( 1H , d , J= 8Hz ) , 7.94(lH,s), 

8. 07 (lH,d, 8Hz) , 8.29(1H,S). 

ESI-Mass; 383 (MH*) . 

Example 17 2 S ynthesis of 1 - ( 1 - ethyl pi ppra v. i n - 4 - yl ) - ^ - f 7 - M 
me thoxypropyl ) thi aznl -5 -yl 1 i snquinnl inp nxal afp 



1- (l-Ethylpiperazin-4 -yl) -3- [2- (3- 
hydroxypropyl) thiazol - 5 -yl] isoquinoline (95 mg) was dissolved 
in tetrahydrof uran (1 ml) , followed by the addition of 60% 
sodium hydride (10 ml) under ice-cooling. The resulting 
mixture was stirred at room temperature for 40 min. The 
reaction solution was ice-cooled again, followed by the 
addition of methyl iodide (17 ml) , and the resulting mixture 
was stirred at room temperature overnight. The reaction 
mixture was partitioned between ethyl acetate and water. The 
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resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was purified by 
(NH) silica gel column chromatography (ethyl acetate/hexane 
system) . Then, the resulting product was converted into an 
oxalate in a conventional manner, to give the oxalate of the 
title compound as a colorless amorphous (12 mg, yield; 10%) . 
Oxalate : 

"H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 22 ( 3H , t , J=7 . 2Hz ) , 1.93- 
2.00(2H,m), 3 . 02 (2H, t, J=7 . 6Hz) , 3 . 07 ( 2H , q , J=7 . 2Hz ) , 
3.24(3H,s), 3 . 25-3 . 36 (4H, br-s) , 3 . 3 9 ( 2H , t , J= 6 . 4Hz ) , 
7.58 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7.73 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
7 . 91 (1H, d, J=8Hz) , 7.94(lH,s), 8 . 07 ( 1H , d , J= 8Hz ) , 8.30(lH,s). 
ESI-Mass; 397 (MH + ) . 

Ryamplf 173 .qynt-hfisis of 1 - ( 1 - ethylpipera z in - 4 - yl > - 3 - f 2 - ( 4 - 
morphol inyl ) -5-rhia7:o1y1 ] i soqu inol ine d i hydro ch 1 or i de 
M 73 - 1> 7- (A -Morphol inyl ^ f.hiazol e 



2 - Bromothiazole (4.592 g) was added to morpholine (24 ml), 
and the mixture was stirred at 100 C for 4 hr . The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give the title compound as a pale yellow oil (4.531 g, yield; 
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95%) . 

1 H-NMR(400MHz,CDCl 3 ) ; 5(ppm) 3 . 47 ( 4H , t , J= 4 . 8Hz ) , 
3 . 83 (4H, t, J = 4 . 8Hz) , 3 . 6 1 ( 2H , d, J = 3 . 8Hz ) , 7 . 2 2 ( 2H , d , J = 3 . 8Hz ) . 
( 1 73-2) 1 - M -Ethvlninerazin-4-yl ) -3- f2- U-morphol inyl) -5- 
thiazolyll isnqninnl i ne A i hydrochl nridp 



In the same manner as in Example 167-2, the hydrochloride 
of the title compound was obtained as colorless crystals 
(recrystallized in ethanol/isopropyl ether) (728 mg, yield; 
97%) from 2 - { 4 - morphol inyl ) thiazole (1.702 g) and 1-(1- 
ethylpiperazin- 4 -yl) -3 -bromoisoquinoline (543 mg) . 
Hydrochloride : 
m.p.; 2 65 C (decomp.) 

"H-NMR (400MHz , DMS0-d 6 ) ; <5{ppm) 1 . 3 1 ( 3H , t , J= 7 . 2Hz ) , 

3 . 18 (1H, q, J = 7 . 2Hz) , 3 . 2 0 ( 1H , q , J = 7 . 2Hz ) , 3 . 2 8 ( 1H , t , J= 1 1 . 2Hz ) , 

3 . 31 (1H. t, J=ll . 2Hz) , 3 .46 (2H, t, J=13 .2Hz) , 3 . 5 6 { 4H , t , J = 4 . 8Hz ) , 

3 . 57 (2H, d, J=ll . 2Hz) , 3 . 7 5 ( 4 H , t , J = 4 . 8Hz ) , 3 . 8 9 ( 2 H , d , J= 1 3 . 2Hz ) , 

7.55 (1H, ddd, J = 8Hz , 7Hz , 1 . 2Hz ) , 7 . 71 (1H, ddd , J= 8Hz , 7 Hz , 1 . 2Hz) , 

7.84 (lH,dd,J=8Hz, 1.2Hz) , 7.89(lH,s), 8.04(lH,s), 

8 . 05 (1H, dd, J = 8Hz , 1 . 2Hz) , 11 . 40 ( 1H , br - s ) . 
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ESI -Mass ; 410 (MH + ) . 

E xample 174 Synthesis of 3 - ( 2 -propyl carbonylami nopyr i mi ri i n 
5 -yl > - 1 - (4- -ethylpiperazin - 1 -yl ) i snqinnnl ins hyrirochl nri 



H 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (60 
mg, yield; 13%) from 5 - bromo - 2 - propylcarbonylarninopyr idine 
(2.73 g) and 3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline 
(363 mg) . The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 216 -219°C 
MS (FAB) m/z 405 (M+H)*. 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1.06 (t r J=7 . 2Hz , 3H) , 

1 . 17 (t, J=7 . 6Hz, 3H) , 1 .77 -1 . 86 (m,-2H) , 2 . 55 (q, J = 7 . 2Hz , 2H) , 

2.74(br,6H), 3.60(br,4H), 7 . 5 1 { d , J= 8 . 0 , 1 . 2Hz , 1H ) , 

7 . 63 (dt, J=8 . 0, 1.2Hz, 1H) , 7.63{s,lH), 7 . 8 1 ( d , J= 8 . 0Hz , 1H) , 
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8.08{d, J=8.0Hz,lH) , 9.32(s,2H). 

K^mpip 175 Synthesis of 3 - f 2 - { 5 , 6 - fli hydro - 2H -pyran - 4 - 

yl ) r.h i nphPTi - 4 -yl ] - 1 - (4-Pthy1pippra7in-1 -yl ) i soqu i nnl inp 
hydrochloride 



In the same manners sequentially as in Examples 161-2 and 
20, a yellow compound was obtained (310 mg, yield; 82%) from 
4 -bromo - 2 - ( 5 , 6 - dihydro- 2H-pyran - 4 - yl) thiophene (650 mg) and 
3 -bromo- 1 - (4 - ethylpiperaz in - 1 -yl) isoquinoline (300 mg). The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m . p . ; 190-193 °C 

'H-NMR (400MHz , DMSO-d s ) ; <5(ppm) 1 . 3 2 ( t , J = 7 . 2Hz , 3H) , 3.20- 

3.28(m,2H), 3 . 3 0 - 3 . 3 8 (m, 2H ) , 3 . 45 - 3 . 52 (m, 2H) , 3.59- 

3.63(m,2H), 3 . 83 - 3 . 87 (m, 2H) , 3 . 9 6 - 4 . 0 2 (m , 4H ) , 

4 .23 (d, J=2 . 8Hz, 2H) , 6.23(s,lH), 7 . 5 9 ( t , J= 8 . 0Hz , 1H ) , 

7 . 74 (t, J=8 . 0Hz, 1H) , 7.78(s,lH), 7 . 9 1 ( d , J= 8 . 0Hz , 1H ) , 

7.95(s,lH), 8.05(s,lH), 8 . 0 9 ( d , J= 8 . 0Hz , 1H ) . 
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MS (FAB) m/z 406 <M + H)\ 
Free compound: 

1 H - NMR ( 4 0 0MHz , CDCI3) ; d (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 
2 . 25 (q, J=7 . 2Hz, 2H) , 2 . 6 1 - 2 . 6 3 (m, 2H) , 2.75(br,4H), 
3.56(br,4H), 3 . 94 -3 . 97 (m, 2H) , 4 . 32 -4 . 34 (m, 2H) , 6.17(br,lH), 
7 . 44 (t, J=8 . 4Hz, 1H) , 7.50(s,lH), 7 . 57 ( t , J= 8 . 4Hz , 1H ) . 
7.58(s,lH), 7 . 75 (d, J=8 . 4Hz , 1H) , 7.84(s,lH), 
8.05 (d, J=8.4Hz,lH) . 

Exam ple 176 .Synthesis of 3 - [ 2 - ( 5 , 6 - d i hy d ro- 2 H - p yr an - 4 - 
yl ) t-hi nphpn - 5 -yl 1 -1- f4 - ethyl pipprazin-l -yl ) i soqni nnl inp 

hydrochl ori de 



In the same manners sequentially as in Examples 161-2 and 
20, a yellow compound was obtained (120 mg , yield; 32%) from 
5 - bromo - 2 - ( 5 , 6 - dihydro - 2H -pyran - 4 - yl ) thiophene (632 mg) and 
3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (300 mg). The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
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compound as yellow crystals. 
Hydrochloride : 
m.p.; 256-258°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 3 2 { t , J = 7 . 2Hz , 3H) , 

3.23(br,2H), 3.33<br,4H), 3.48(br,2H), 3.61(br,2H), 

3 . 83 (t, J=6 . 4Hz, 2H) , 3 . 9 6 ( d , J= 13 . 2Hz , 2H) , 4.23(br,2H), 

6.25(br / lH), 7 . 16 <d, J=3 . 6Hz, 1H) , 7 .57 (t, J=8 . 0Hz, 1H) , 

7 . 71 (d, J=3 . 6Hz, 1H) , 7 . 73 ( t, J=8 . 0Hz , 1H) , 7 . 9 2 ( d , J= 8 . 0Hz , 1H ) , 

7 .92 (d, J=8 . OHz, 1H) , 7.95(s,lH), 8 . 0 8 ( d , J= 8 . 0Hz , 1H) . 

MS (FAB) m/z 406(M+H)\ 

Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H ) , 2.52- 

2.57(m,2H), 2 . 54 (q, J=7 . 2Hz , 2H) , 2.74(br,4H), 3.57(br,4H), 

3 . 94 ( t, J=5 . 6Hz, 2H) , 4 . 4 0 (q, J=2 . 8Hz , 2H) , 6.21(br,lH), 

6 . 99 (d, J=3 . 6Hz, 1H) , 7 . 42 (ddd, J=8 .4 , 8 . 0 , 1 . 2Hz , 1H) , 7 . 52 (s, 1H) , 

7 . 53 (d, J=3 . 6Hz, 1H) , 7.56 {ddd, J=8 .4,8.0,1.2Hz, 1H) , 

7 .72 (d, J=8 . OHz, 1H) , 8 . 03 (d, J=8 . 4Hz, 1H) . 

Example 1 77 Syn t hesi s o f 1 - ( 1 - e t.hylpipe r az i n - 4 - yl ) - 3 - 

(phenyl pfhynyl ) i .qoqiii nol ins dihydronhl ori de 
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1- (l-Ethylpiperazin-4-yl) - 3 -faromoisoquinoline (357 mg) 
was dissolved in triethylamine (6 ml) , followed by the addition 
of phenylacetylene (132 ml) , copper iodide (4 mg) and 
bis (triphenylphosphine) palladium (II) chloride (14 mg) , and 
the resulting mixture was stirred in nitrogen atmosphere at room 
temperature overnight, and then stirred at 50°C for 6 hr . The 
reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water , dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . The resulting product was converted 
into a hydrochloride in a conventional manner, and then 
recrys tall ized from ethanol/ isopropyl ether, to give the 
hydrochloride of the title compound as yellow crystals (270 mg, 
yield; 58%) . 
Hydrochloride : 
m.p.; 13 3-13 6°C 

1 H-NMR(400MHz, DMSO-d 6 ) ; (5(ppm) 1 . 3 1 ( 3H , t , J= 7 . 2 Hz ) , 

3 . 19 (1H, q, J=7 . 2Hz) , 3 . 2 0 ( 1H , q , J = 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 1 1 . 2Hz ) , 

3 . 3 2 (1H, t, J = ll . 2Hz) , 3.49(2H,t,J=13.6Hz), 

3 .57 <2H, d, J-11.2HZ) , 3 . 85 (2H, d, J- 13 . 6Hz ) , 7 . 4 2 - 7 . 4 7 ( 3H . m) , 
7.59-7.63(2H,m), 7.66(1H, ddd, J=8Hz,7Hz,1.2Hz) , 

7 .77 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7.83(lH,s), 7 . 9 5 ( 1H , d , J= 8Hz ) , 
8.12 (lH,d, J=8Hz) , 11 .35 (lH.br- s> . 
ESI -Mass ; 342 (MH* ) . 

Example 1 7 P Synthesis of 1 - M - p thy 1 p i po-r* -j n - 4 - y 1 ) - 3 - ( 4 - 
369 



mgl-hoxyphenyl ) sthynyl i soqti inol ine dihydrochl m-ids 




In the same manner as in Example 177, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystallized from ethanol/isopropyl ether) (437 mg, yield; 
77%) from 4 -methoxyphenylacetylene (185 mg) and 1-(1- 
ethylpiperazin- 4 -yl) - 3 - bromoi soquinol ine (370 mg) . 
Hydrochloride : 
m.p.; 23 0 C (decomp.) 

'H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 1 . 3 0 { 3H , t , J = 7 . 2Hz ) , 

3 . 20 (1H, q, J = 7 . 2Hz) , 3 . 2 2 ( 1H , q, J= 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 1 1 . 6Hz ) , 

3 . 32 (1H, t , J = ll . 6Hz) , 3. 42(2H,t,J = 12.8Hz), 

3 . 58 (2H, d, J = ll . 6Hz) , 3.80(3H,s), 3 . 86 (2H, d, J = 12 . 8Hz) , 

7.00(2H,d,J=8.8Hz) , 7.55(2H,d,J=8.8Hz) , 

7 . 6 5 (1H, ddd, J = 8Hz, 7Hz , 1 . 2Hz) , 7 . 76 (1H, ddd , J=8Hz,7Hz,l. 2Hz) , 
7.78(lH,s), 7 . 93 (1H, d, J=8Hz) , 8 . 11 ( 1H , d, J- 8Hz ) . 
ESI-Mass; 372 (MH*) . 

Example 179 SynthftRis of 1 - ( 1 - ethy 1 pi ppra z i n - 4 - yl ) - 3 - (7 - 
pyri dyl) ethynyl i soquino l ine o xal a te 
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In the same manner as in Example 177, the oxalate of the 
title compound was obtained as a yellow amorphous (437 mg , 
yield; 77%) from 2 - ethynylpyridine (157 mg) and 1-(1- 
ethylpiperazin- 4 -yl) - 3 - bromoi soquinol ine (425 mg) . 
Hydrochloride : 
m.p.; 148-154°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 23 ( 3H, t , J = 7 . 2H) , 
3.10(2H,q, J=7.2Hz) , 3 . 2 7 - 3 . 3 8 ( 4H , br - s ) , 3 . 5 0 - 3 . 6 6 ( 4H , br - s ) , 
7 . 44 (1H, ddd, J=7 . 8Hz, 4 . 8Hz , 1 . 2Hz) , 
7 . 68 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 
7.70 (1H, ddd, J=7 . 8Hz , 1 . 2Hz , 0 . 8Hz) , 
7 . 7 8 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7.7 (1H, ddd, J=7 . 8Hz, 7 . 8H, 1.6Hz) , 7.9 6 (lH,d, J=8Hz) , 
8.10(lH,d,J=8Hz), 8.63 (1H, ddd, J=4 . 8Hz , 1 . 6Hz , 0 . 8Hz) . 
ESI -Mass ; 343 (MH*) . 

Example 1 80 Synt hesis of 3 - f 3 - f 4 -mnrphnl i nyl 1 - 1 -prnpynyl ] - 
1 - f 4 - ethvl ni pera zi n - 1 - y l) i so qui nnl ine ova I^p 
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In the same manner as in Example 177, the free compound 
of the title compound was obtained (485 mg, yield; 77%) from 
4-propargyl morpholine (819 mg) and 3 - bromo - 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (552 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p.; 231-233°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5<ppm) 1 . 2 8 ( t , J = 7 . 2Hz , 3H) , 

2 . 66 (t, J = 4 . 8Hz, 2H) , 3 . 23 (q, J = 7 . 2Hz , 2H) , 3.46(br,6H), 3.66- 

3.69(m,8H), 7 . 66 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 7.73(s.lH), 

7.7 7 (ddd, J= 8. 4, 8.0, 1.2Hz, 1H) , 7.94 (d, J=8 . 0Hz , 1H) , 

8 . 12 (d, J = 8 .4Hz, 1H) . 

MS ( FAB ) m/z 365 (M + H)\ 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 15 - 1 . 18 (m, 3H) , 2.57(br,2H), 
2 . 69 (t, J = 4 . 8Hz, 4H) , 2.74(br,4H), 3 . 5 1 ( t , J = 4 . 8Hz , 4H ) , 
3.59(s,2H), 3 . 79 ( t, J=4 . 8Hz, 4H) , 7.45{s,lH), 

372 



98046PCT 



7.49 (ddd, J=8 .4, 8 . 0, 1.2Hz, 1H) , 7.60 (ddd, J=8 .4, 8 . 0 , 1 . 2Hz , 1H) , 
7 . 6 8 (d, J=8 . 0Hz, 1H) , 8 . 03 (d, J=8.4Hz, 1H) . 

Example 181 Synthesis nf 1 - f 1 - ethyl pi p P ra v. i n - 4 - yi ) . t . 1 1 . 
phenyl - 1 -propynyl) isoqni nnl i ne nyal afP 



In the same manner as in Example 177, the oxalate of the title 
compound was obtained as brown crystals (recrys tallized from 
ethanol/isopropyl ether) (468 mg, yield; 73%) from 3- 
phenyl -1-propyne (268 mg) and 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 - 
bromoisoquinoline (493 mg) . 
Oxalate : 
m.p.; 18 0-183 °C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5(ppm) 1.22 (3H,t,J=7.2Hz) , 

3.09 (2H,q, J = 7.2Hz) , 3 . 2 6 - 3 . 3 6 ( 4H , m) , 3 . 4 6 - 3 . 5 8 ( 4H , m) , 

3.94(2H,s), 7.23-7.29(lH,m) , 7 . 3 3 - 7 . 4 4 ( 4H , m) , 

7.62 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 . 6 7 (1H, s) , 

7 . 7 3 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7 . 8 8 ( 1H , d , J= 8Hz ) , 

8 . 07 ( 1H, d, J=8Hz) . 

ESI -Mass ; 356 (MH*) . 

Example 182 Synthesis nf 1 - M - pt-hyipjppra7in - 4 - yl ) - 3 - ( A - 
Pheny l - 1 -butynyl ) i snqni nnl i ne r) i hydrnr-hl ori rip 




Et 
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In the same manner as in Example 177, the hydrochloride of 
the title compound was obtained as brown crystals 
( recrystallized from ethanol/isopropyl ether) (468 mg, yield; 
73%) from 4 -phenyl - 1 -butyne (302 mg) and 1-(1- 
ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline (474 mg) . 
Hydrochloride : 
m.p.; 120-128°C 

"H-NMR (400MHz , DMSO-d s ) ; 5 (ppm) 1 . 3 0 ( 3H , t , J = 7 . 2Hz ) , 
2 . 75 (3H, t , J = 7 . 4Hz) , 2 . 8 8 ( 2H , t , J= 7 . 4Hz ) , 3 . 1 8 ( 1H , q , J=7 . 2Hz ) , 
3 .20 (lH,q, J = 7 .2Hz) , 3 . 2 6 ( 1H , t , J= 1 1 . 6Hz ) , 3 . 2 9 ( 1H , t , J= 11 . 6Hz ) , 
3.40(2H,t,J=13.2Hz) , 3. 56(2H,d,J= 11.5Hz) , 

3 . 81 (2H, d, J = 13 . 2Hz) , 7.19-7.23 (lH,m) , 7 . 2 8 - 7 . 3 4 ( 4H , m) , 

7 . 56 (1H, s) , 7 . 61 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 

7.72 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7.88(llH,d,J=8Hz), 

8 . 07 (1H, d, J = 8Hz) , 11 . 00 (lH.br- s) . 

ESI -Mass ; 370 (MH*) . 

Example 1 8 3 Synthesis of 1 - ( 1 - ethylpi pera v. \ n - 4 - yl ) - 3 - [ 4 - ( ?. - 
hydroxyethoxy) p henyl ethyn yl 1 i snqn innlinp d i hyrlrorhl nri dp 
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4-Iodophenol (11.041 g) was dissolved in N, N - 
dimethylf ormamide (100 ml), followed by the addition of 60% 
sodium hydride (2.2 g) under ice- cooling, and the mixture was 
stirred at room temperature for 30 min. Subsequently, the 
mixture was ice-cooled again, followed by the addition of 

(2 -bromoethoxy) - t-butyldimethylsilane (13.158 g) , and the 
mixture was stirred at room temperature for 2 hr. Then the 
mixture was stirred at 80°C for further 2 hr. The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue and 

( trimethylsilyl) acetylene (6 g) were treated in the same manner 
as in Example 139-1. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgSOj and evaporated. The 
resulting residue was dissolved in tetrahydrof uran (50 ml), 
followed by the addition of 5N hydrochloric acid (25 ml) , and 
the resulting mixture was stirred for 30 min. Then, it was 
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extracted with ethyl acetate and evaporated. The resulting 
residue was dissolved in methanol (15 ml) , followed by the 
addition of IN sodium hydroxide (5 ml) , and the mixture was 
stirred at room temperature for 2 hr. The resulting mixture 
was evaporated, and the resulting residue was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water , dried (over MgS0 4 ) and evaporated . From 
the product obtained by the same treatment as in Example 177 
and 1 - ( 1 - ethylpiperazin- 4 -yl) - 3 -bromoisoquinoline (419 mg) , 
the hydrochloride of the title compound was obtained as yellow 
crystals (recrys tallized in ethanol/isopropyl ether) (328 mg, 
yield; 54%) . 
Hydrochloride : 
m.p.; 2 05-2 08°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 31 (3H, t , J-7 . 2Hz) , 

3 . 19 (1H, q, J = 7 . 2Hz) , 3 . 2 1 ( 1H , q , J=7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 1 0 . 8Hz ) , 

3.3 2 (1H, t, J = 10.8Hz) , 3 . 4 5 (2H, t, J- 13 . 6Hz) , 

3 . 58 (2H, d, J-10 . 8Hz) , 3 . 7 1 ( 2H , t , J = 4 . 8Hz ) , 3 . 8 5 ( 2H , d , J = 1 3 . 6Hz ) , 
4 . 03 (2H, t, J = 4 . 8Hz) , 7 . 0 0 ( 2H , d , J= 8 . 8Hz ) , 7 . 54 ( 2H , d , J = 8 . 8Hz ) , 
7 . 65 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7 . 76 (1H, ddd , J=8Hz,7Hz,1.2Hz) , 
7.78(lH,s), 7 . 93 (1H, d, J=8Hz) , 8 . 11 (1H , d, J=8Hz ) , 
11. 02 (lH,br-s) . 
ESI - Mass ; 402 (MH + ) . 

Example 184 Synthes is of 1 - ( 1 - ethylpi pera z i n - 4 - yl ) - 3 - 
benzoyl sthynyl is n qninnl ins ox a 1 a te 
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1- (l-Ethylpiperazin-4-yl) -3- ( 3 -hydroxy- 3 -phenyl - 1 - 
propynyl ) isoquinoline (400 mg) was dissolved in chloroform (30 
ml) , followed by the addition of manganese dioxide (4.038 g) , 
and the resulting mixture was stirred at room temperature for 
1 hr . After the manganese dioxide was filtered off, the 
resulting solution was evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/acetone system) . The resulting product was converted 
into an oxalate in a conventional manner, and then 
recrys tallized from ethanol, to give the oxalate of the title 
compound as brown crystals (358 mg, yield; 73%) . 
Oxalate : 
m.p.; 161-163°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5(ppm) 1 . 2 3 ( 3H , t , J = 7 . 2Hz ) , 

3 . 07 (2H, q, J=7 . 2Hz) , 3 . 2 5 - 3 . 3 5 ( 4H , m) , 3 . 54 - 3 . 6 8 ( 4H , m) , 7.63- 

7.68(2H,m), 7 . 7 4 - 7 . 87 ( 3H , m) , 8 . 0 6 ( 1H , d , J= 8Hz ) , 

8 . 16 (1H, d, J=8Hz) , 8 . 19 - 8 . 2 2 (3H, m) . 

ESI-Mass; 370 (MH* ) . 

RvampiP IRS .gynt-hpsis o f 1 - f 1 - et . hvl r>i opra 7 , i n - 4 - vl ) - 3 - ( 2 , 4 - 
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1 - Bromo- 2 , 4 - dimethoxybenzene (2.18 g) was dissolved in 
triethylamine (20 ml) , followed by the addition of 
( trimethylsilyl ) acetylene (1.092 g) , copper iodide (38 mg) and 
bis ( triphenylphosphine) palladium (II) chloride (140 mg) , and 
the resulting mixture was stirred in nitrogen atmosphere at 50°C 
overnight. The resulting insoluble matters were filtered off 
from the reaction mixture, which was then evaporated. The 
resulting residue was dissolved in methanol (50 ml) , followed 
by the addition of IN sodium hydroxide (20 ml) , and the mixture 
was stirred at room temperature for 1 hr . Subsequently, it was 
evaporated. The resulting residue was partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgS0 4 ) and evaporated. Then, the 
resulting residue was dissolved in triethylamine (15 ml), 
followed by the addition of 1 - ( 1 - e thy lpiperaz in - 4 - yl ) - 3 - 
bromoisoquinoline (415 mg) , cooper iodide (5 mg) and 
bis { triphenylphosphine) palladium (II) chloride (18 mg), and 
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the resulting mixture was stirred in nitrogen atmosphere at 50 C 
overnight. The resulting insoluble matters were filtered off 
from the reaction mixture, which was then evaporated. Ethyl 
acetate was added to the resulting residue, and then the mixture 
was extracted with 2N hydrochloric acid. The resulting aqueous 
layer was basif ied with 8N sodium hydroxide and extracted with 
ethyl acetate. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) . The resulting product was 
converted into a hydrochloride in a conventional manner, and 
then recrystallized (from ethanol/isopropyl ether) , to give the 
hydrochloride of the title compound as yellow crystals (161 mg, 
yield; 31%) . 
Hydrochloride : 
m.p . ; 123 - 129°C 

X H-NMR (400MHz , DMS0-d 6 ) ; <5(ppm) 1 . 3 0 ( 3H , t , J = 7 . 2Hz ) , 

3 . 20 (1H, q, J = 7 . 2Hz) , 3 . 2 2 ( 1H , q , J= 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 1 0 . 8Hz ) , 

3 .32 (1H, t, J = 10 . 8Hz) , 3 . 4 2 ( 2H , t , J= 12 . 8Hz ) , 

3 . 58 <2H, d, J=10 . 8Hz) , 3.81{3H,s), 3 . 8 2 < 2H , d , J= 1 2 . 8Hz } , 

3.86(3H,s), 6.58 (lH,dd,J=8.4Hz. 2.4Hz) , 7 . 4 5 ( 1H , d , J = 8 . 4Hz ) , 

7.63 (1H, ddd, J=8Hz , 7 Hz , 1 . 2 Hz ) , 7 . 7 3 (1H, s) , 

7 . 75 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7 . 9 3 ( 1H , d , J= 8Hz ) , 

8 . 10 (1H, d, J=8Hz) , 10.90(lH,br-s>. 

ESI -Mass ; 420 (MH*) . 

Example 186 Synthesis of 1 - ( 1 - ethyl p i ppra v. i n - 4 - yl ) - 3 - f 3 - ( 3 - 
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mPi-hoxypropyl ) - 5 - p y ridyll ethynyl i som i i nnl \ne . 




I 

Et 



In the same manner as in Example 185, the hydrochloride of 
the title compound was obtained as pale yellow crystals 
(recrystallized from e thanol / i sopropyl ether) (361 mg, yield; 
50%) from 5 - bromo - 3 - ( 3 -methoxypropyl ) pyridine (470 mg) , 
(trimethylsilyl) acetylene (390 mg) and 1 - ( 1 - ethylpiperazin- 
4-yl) - 3 -bromoisoquinoline (345 mg) . 
Hydrochloride : 
m.p.; 135-140°C 

1 H-NMR(400MHz / DMSO-d 6 ) ; 5 (ppm) 1 . 3 2 ( 3H , t , J = 7 . 2Hz ) , 1.84- 

I. 92(2H,m), 2 . 79 (2H, t, J = 7 . 8Hz) , 3 . 18 (1H, q, J = 7 . 2Hz) , 

3 . 20 (1H, q, J=7 . 2Hz) , 3.22(3H,s), 3 . 2 9 ( 1H , t , J=ll . 6Hz ) , 

3 . 32 (1H, t, J = ll . 6Hz) , 3 . 33 (2H, t, J = 6 . 2Hz) , 3 . 5 1 ( 2H , t , J = 1 3 . 2Hz ) , 

3 . 57 (2H, d, J=ll . 6Hz) , 3 . 8 4 ( 2H , d , J= 1 3 . 2Hz ) , 

7 . 71 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7 . 80 (1H, ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 

7.92(lH,s), 7 . 99 (1H, d, J=8Hz) , 8 : 1 5 ( 1H , d , J = 8Hz ) , 

8 . 47 (1H, t, J=2Hz) , 8 . 73 (1H, d, J = 2Hz) , 8 . 97 ( 1H , d , J = 2Hz ) , 

II . 60 (lH,br-s) . 
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ESI -Mass; 415 (Mfif) . 

F.vampl s 187 Rynt-hpsis nf 1 - ( 1 - Kthyl pi ppra v. i n - 4 - yl) - 3 - \ 7 - ( 2 
hyf)rnyyp1-hnyy> phenyl ] pthynyl i snqn i nnl inp oxal a te 



In the same manner as in Example 185, the oxalate of the title 
compound was obtained as a pale yellow amorphous (330 mg, yield; 
54%) from 2-iodophenol (1.089 g) , (2 -bromoethoxy) - t- 
butyldimethylsilane (1.302 g), ( trimethylsilyl) acetylene (579 
mg) and 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline (408 
mg) . 

Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 24 ( 3H , t , J = 7 . 2Hz ) , 

3 . 11 (2H, q, J=7 . 2Hz) , 3 . 3 0 - 3 . 3 8 ( 4 H , m ) , 3 . 3 3 - 3 . 4 8 ( 1H , m) , 3.50- 

3.66(4H,m), 3 . 7 8 ( 2H , t , J= 5 . 2Hz ) , 4 . 12 (2H, t , J=5 . 2Hz) , 

6 . 98 (1H, ddd, J=7.6Hz,7.6Hz,1.6Hz) , 

7 . 6 5 (1H, ddd, J= 8Hz , 7 Hz , 1 . 2 Hz ) , 7 . 75 (1H, s) , 

7 . 76 (1H, ddd, J=8Hz ,7Hz,1.2Hz), 7 : 93 (1H, d, J=8Hz) , 

8 . 11 (1H, d, J=8Hz) . 

ESI -Mass ; 402 (MH*) . 




N. 




Et 
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KyampIP Ifift Synthssis of 1 - ( 1 - ethy Ipipera z i n - 4 - yl ) - 3 - f 3 - ( 2 
hydrnxypl-hoxyl -2 -pyri dyl 1 ethynyl i snqin'nnl i np 



In the same manner as in Example 185, the hydrochloride of 
the title compound was obtained as yellow crystals (261 mg, 
yield; 38%) from 2 -bromo - 3 -hydroxypyridine (2.095 g) , (2- 
bromoethoxy) - t-butyldimethylsilane (3.425 g) , 
(trimethylsilyl) acetylene (613 mg) and 1 - ( 1 - ethylpiperazin - 
4 -yl -3 -bromoisoquinoline (410 mg) . 
Hydrochloride : 
m.p. ; 153-159°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 5(ppm) 1 . 31 (3H, t , J = 7 . 2Hz) , 

3 . 18 (1H, q, J = 7 . 2Hz) , 3 . 2 0 ( 1H , q, J = 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J = 1 0 . 2Hz ) , 

3.32(lH,t,J=10.2Hz), 3.51(2H,t,J=13.2Hz), 

3 . 58 (2H, d, J=10 . 2Hz) , 3 . 8 0 ( 1H , t , J= 5Hz ) , 3 . 9 0 ( 2H , d , J= 13 . 2Hz ) , 
4 . 23 (1H, t, J=5Hz) , 7 . 55 (1H, dd, J=8 . 4Hz , 1 . 6Hz) , 7.89(lH,s), 
7 . 99 (1H, d, J=8Hz) , 8 . 1 3 ( 1H , d , J= 8Hz ) , 

8 . 26 (1H, dd, J=4 . 6Hz, 1 . 6Hz) , 7.89(lH,s), 7 . 9 9 ( 1H , d , J= 8Hz ) , 
8 . 13 (1H, d, J=8Hz) , 8 . 26 (1H, dd, J=4 . 6Hz , 1 . 6Hz) , 7.89(lH,s), 




Et 
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7 .99 <1H, d, J=8Hz) , 8 . 13 (1H, d, J=8Hz) , 

8.2 6 (1H, dd, J = 4 . 6Hz, 1 . 6Hz) , 11 . 55 ( 1H , br - s ) . 

ESI - Mass ; 403 (MH + ) . 

KvamplP 189 Synthpsi s of 1. - M - ethvl ni nera z i n - 4 - vt ) - 3 
(trans - 2 - phenyl Pt"hpny1 ) i BoqiH nnl i ne di hydro chl nri dp 




0 

I 

Et 

1 - (1 - Ethylpiperazin - 4 -yl) - 3 -bromoisoquinoline (702 mg) was 
dissolved in N, N - dimethylf ormamide (15 ml), followed by the 
addition of styrene (369 mg) , palladium (II) acetate (49 mg) , 
tri - o- tolylphosphine (134 mg) and tri ethyl amine (5 ml), and the 
resulting mixture was stirred in nitrogen atmosphere at 100 C 
overnight. After the insoluble matters were filtered off, the 
resulting filtrate was evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . The resulting product was converted 
into a hydrochloride in a conventional manner, and 
recrystallized from ethanol/isopropyl ether, to give the 
hydrochloride of the title compound as pale brown crystals (412 
mg, yield; 4 5% ) . 
Hydrochloride : 
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m.p.; 222-225°C 

1 H-NMR(400MHz,DMSO-d s ) ; 6 (ppm) 1 . 3 2 ( 3H , t , J=7 . 2Hz ) , 

3 .21 (1H, q, J=7 .2Hz) , 3 . 2 3 ( 1H , q , J=7 . 2Hz ) , 3 . 33 (1H, t , J = ll . 2Hz) , 

3.5 5 (1H, t, J=11.2Hz) , 3 .49 (2H, t, J=13 .6Hz) , 

3 . 60 (2H, d, J=ll . 2Hz) , 3 . 9 6 ( 2H , d , J= 1 3 . 6Hz ) , 7 . 27 - 7 . 32 (1H, m) , 
7 . 35 (1H, d, J=15 . 6Hz) , 7 . 4 0 ( 2H, t , J=7 . 6Hz ) , 7.50(lH,s), 
7.57 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 7.65(2H,d,J=7.6Hz), 

7.6 8 <1H, d, J=15 . 6Hz) , 7.7 0 ( 1H , ddd , J= 8Hz , 7Hz, 1.2Hz) , 
7.8 9 (lH,d, J=8Hz) , 10.59 (lH.br -s) . 

ESI-Mass; 344 (MH + ) . 

Rvampl p 1 90 Synt.hpsis of 1 - (1 - ethy 1 pi pera z i n - 4 - v l ) - 3 - 
[trans - 7. - U - m ethnx y pli enyl ) et . henyl 1 i .snmiinol i ne 
di hyrlrnrhl oririe 

OMe 



N 
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Et 

In the same manner as in Example 189, the hydrochloride of 
the title compound was obtained as yellow crystals (450 mg, 
yield; 53%) from 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - 
bromoisoquinoline (595 mg) and 4 -methoxystyrene (382 mg) . 
Hydrochloride : 
m.p.; 227°C (decomp.) 
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'H-NMR (400MHz, DMSO-d 6 ) ; <5<ppm) 1 . 3 2 ( 3H , t , J= 7 . 2Hz ) , 

3 . 20 (1H, q, J=7 . 2Hz) , 3 . 2 2 ( 1H , q, J=7 . 2Hz ) , 3.31 (lH,t,J=ll. GHz) , 

3 . 34 (1H, t, J=ll . 6Hz) , 3 . 60 (2H, d, J=ll . 6Hz) , 3.78(3H,s), 

3 . 95 (2H, d, J=13 . 6Hz) , 6 . 9 6 ( 2H , d , J= 8 . 8Hz ) , 7 . 2 0 ( 1H , d , J=15 . 6Hz ) , 

7.45(lH,s), 7 .54 (lH,ddd, J=8Hz,7Hz, 1.2Hz) , 7 . 59 (2H, d, J=8 . 8Hz) , 

7.63(lH,d,J=15. 6Hz) , 7 . 6 9 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 

7 . 86 (1H, dd, J = 8Hz, 1 . 2Hz) , 8.06 (1H, dd, J=8Hz , 1 . 2Hz) , 

11.05 (lH.br-s) . 

ESI -Mass ; 374 (MH + ) . 

Ryampl e 191 Synthpsis of 1 - ( 1 - p t hyl p i ppra z i n - 4 - y 1 ) - 3 - f c. \ s - 
7 - (4- -mpt-hoyyp hpriyl ) pf hpnyl 1 i soquinol ine oxalate 



1- ( 1 - Ethylpiperazin - 4 -yl ) -3- (4- 
methoxyphenylethynyl) isoquinoline (226 mg) was dissolved in 
ethanol (10 ml) , followed by the addition of Lindlar catalyst 
(45 mg) , and the resulting mixture was stirred in hydrogen 
atmosphere at room temperature for 25 min. After the catalyst 
was filtered off, the mixture was evaporated and partitioned 
between ethyl acetate and IN sodium hydroxide. The resulting 
organic layer was washed with water, dried (over MgSO„) , 
evaporated, and then purified by (NH) silica gel column 




Et 
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chromatography (ethyl acetate/hexane system) . The resulting 
product was converted into an oxalate in a conventional manner, 
to give the oxalate of the title compound as a yellow amorphous 
(137 mg, yield; 49%) . 
Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 02 ( 3H , t , J = 7 . 2Hz ) , 

2 . 83 (2H, q, J = 7 . 2Hz) , 2 . 94 - 3 . 04 ( 4H , m) , 3 . 14 - 3 . 2 8 (4H , m) , 

3.58(3H,s), 6 . 40 (1H, d, J=12 . 4Hz) , 6 . 4 8 ( 1H , d . J= 1 2 . 4Hz ) , 

6 . 68 (1H, d, J=8 . 8Hz) , 7 . 2 1 ( 2H , d , J= 8 . 8Hz ) , 7.22(lH,s), 

7.39 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 5 0 (1H, ddd . J- 8Hz , 7Hz , 1 . 2Hz) , 

7 . 6 3 (1H, d, J=8Hz) , 7 . 87 (1H, d, J=8Hz) . 

ESI -Mass; 374 (MH*) . 

Rvamplp 192 Synthesis of 1 - ( 1 - ethyl pipera a i n - 4 -yl ) - 3 - ( ci s - 
1 -methyl - 2 -phenyl pfhpnyl ) i snqulnnl i ne oxalate 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (465 mg, yield; 53%) 
from 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - bromoi soquinol ine (617 mg) 
and cis - P-methylstyrene (451 mg) . 
Oxalate : 



Me 




N' 



Et 
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'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 14 ( 3H , t , J = 7 . 2Hz ) , 2 .25 (3H, s) , 
3 . 01 (2H, q, J = 7 . 2Hz) , 3 . 12 - 3 . 22 ( 4H , m) , 3 . 3 0 - 3 . 4 4 ( 4H , m) , 
6.64(lH,s), 6.93 (2H,d, J = 7.6Hz) , 7 . 04 - 7 . 12 ( 3H , m) , 7.29(lH,s), 
7.5 (1H, ddd, J=8Hz , 7Hz , 1.2Hz) , 7.6 4 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 
7 .76 (1H, d, J=8Hz) , 8 . 03 (1H, d, J=8Hz) . 
ESI -Mass ; 358 (MH*) . 

RvampiP 193 Sy n t h e s i s o f 1 - (1 -ethyl piperazin-4 -yl ) - 3 - 

(trans- 1 -mpf.byl - 2 -phenyl Pthpnyl ) i Boquinoline 




I 

Et 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (576 mg, yield; 68%) 
from 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline (607 mg) 
and trans - P -methylstyrene (453 mg) . 
Oxalate : 

'H-NMR (4 0 0MHz, DMSO-d s ) ; 6 (ppm) 1 . 24 ( 3H , t , J=7 . 2Hz) , 2 . 31 (3H, s) , 
3 . 12 (2H, q, J=7 . 2Hz) , 3 . 3 0 - 3 . 4 0 ( 4H , m) , 3 . 54 - 3 . 7 0 ( 4H , m) , 7.25- 
7.32(lH,m), 7 . 39 -7 . 45 (4H, m) , 7 . 5 7 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 
7.69(lH,s), 7 .70 (1H, ddd, J=8Hz, 7Hz, 1.2Hz) , 7.82(lH,s), 
7 . 95 (1H, dd, J=8Hz, 1 . 2Hz) , 8 . 08 (1H, dd, J=8Hz , 1 . 2Hz) . 
ESI-Mass; 3 5 8 ( MH*) . 
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KY^mplP 194 gynt-hpsi s of 1 - M - et hvl T) i n era z i n - 4 - vl ) - . 3 
fl-T-ans-9- (^-hydrnYypfh n YyphPnyl 1 Pthfirtyl 1 i socminol iTIP, 



The product obtained from 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - 
bromoisoguinoline (700 mg) and 2 - vinylphenoxyacetate n-butyl 
ester (486 mg) by the same treatment as in Example 189 was 
dissolved in tetrahydrof uran (6 ml) , followed by the addition 
of lithium aluminium hydride (83 mg) under ice-cooling, and 
stirring for 5 min . To the reaction mixture were sequentially 
added water (85 ml), 5N sodium hydroxide (85 ml) and water (255 
ml) , the resulting insoluble matters were filtered off through 
Celite, and the resulting solution was evaporated. The 
resulting residue was purified by (NH) silica gel column 
chromatography (ethyl ace tate/hexane system) , and then 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as a yellow amorphous (248 mg, 
yield; 23%) . 
Oxalate : 

*H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 1.25 (3H, t, J = 7 .2Hz) , 
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3 . 13 (2H, q, J = 7 . 2Hz) , 3 . 3 0 - 3 . 4 2 (4H , m) , 3 . 6 0 - 3 . 8 0 ( 4H , m) , 

3 .82 (2H, t, J=5Hz) , 4 . 0 8 { 2H , t , J= 5Hz ) , 

6 . 9 8 (IK, dd, J=7 . 6Hz, 7 . 6Hz) , 7 . 05 ( 1H , d , J=8 . 2Hz) , 

7.2 6 (lH.ddd. J= 8.2Hz, 7.6Hz, 1.6Hz) , 7 . 34 (1H, d, J=16Hz) , 

7.42(1H,S), 7. 54 ( 1H , ddd, J=8Hz , 7Hz , 1.2Hz) , 

7.68 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 . 6 9 ( 1H , dd , J=7 . 6Hz, 1 . 6Hz) , 
7 . 87 (1H, d, J=8Hz) , 8 . 06 (1H, d, J = 16Hz) , 8 . 0 6 ( 1H , d , J = 8Hz ) . 
ESI-Mass; 404 (MH + ) . 

Bv^plp 19S fiym-hps ^ ftf 1 - M -pMivlninprayin^-vl ) -3- 
[t-ranc; - 3 - ( 2 - mpl-hnyyp h pnyl ) Pfhpnyl 1 i snmiinol 1 Tt ft OX3 1 a tft 



compound obtained as a yellow amorphous (224 mg, yield; 31%) 
from 1- (1 -ethylpiperazin-4 -yl) -3 - bromoisoquinoline (507 mg) 
and 2 -methoxys tyrene (425 mg) . 
Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 2 6 ( 3H , t , J = 7 . 2Hz ) , 
3 . 16 (2H, q, J = 7 . 2Hz) , 3 . 3 6 - 3 . 4 6 ( 4H , m) , 3 . 54 - 3 . 72 (4H , m) , 
3.87(3H,s), 6 .98 (1H, t, J=7 .6Hz) , 7 . 0 6 ( 1H , d , J= 8 . 2Hz ) , 
7.29 (1H, ddd, J= 8. 2Hz ,7.6Hz, 1.6Hz) , 7.30(lH,d,16Hz) , 




N. 




Et 



In the same manner as in Example 189, the oxalate of the title 
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7 .47 (1H, s) , 7.55 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 

7.6 8 (lH,ddd, J=8Hz,7Hz,1.2Hz) , 7.69 ( 1H , dd, J=7 . 6Hz , 1 . 6Hz ) , 
7 .88 (1H, d, J=8Hz) , 7 . 96 (1H, d, J=16Hz) , 8 . 07 (1H, d, J=8Hz) . 
FAB - Ma s s ; 376 (MH*) . 

Ry^mplP 196 syni-hpsiR of 1 - ( 1 - ethyl T)i vera z i n - 4 - yl ) - "I - 
ftrsns-^-ttiPfhyi -^-ph p nyl pMipti-1 -yl ) i somiinol Ine oxalate 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (371 mg, yield; 44%) 
from 1 - ( 1 - ethylpiperazin- 4 -yl) - 3 -bromoisoquinoline (584 mg) 
and CC-methylstyrene (425 mg) . 
Oxalate : 

x H-NMR(400MHz,DMSO-d 6 ) ; (5 (ppm) 1 . 2 3 ( 3H , t , J = 7 . 2Hz ) , 

2.68 (3H,d. J=1.2Hz) , 3 . 08 ( 2H , q , J = 7 . 2Hz ) , 3 . 2 8 - 3 . 3 8 ( 4H . m) , 

3 . 50 -3 . 64 (4H, m) , 6 . 87 ( 1H , d , J= 1 . 2Hz ) , 7 . 2 8 - 7 . 3 4 { 1H , m) , 

7 .40 (2H, t, J = 7 . 6Hz) , 7.52(lH,s), 7 . 54 - 7 . 62 ( 3H , m) , 

7 . 6 9 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 7.86 (lH,d, J=8Hz) , 

8 . 08 (1H, d, J=8Hz) . 

FAB - Mas s ; 368 (MH*) . 

T^vamplP 1Q7 .Synt hes is of 1 - ( 1 - ethyl pi pera z i n - 4 -yl ) - 3 - 
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Xt-rans- 7 - (7. - f 1 iinrnphsnyl ) Pt.h pn y l 1 1 soqui no l 1 TIP OXal ate 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (563 mg, yield; 71%) 
from 1- (l-ethylpiperazin-4-yl) - 3 -bromoisoquinoline (542 mg ) 
and 2 - f luorostyrene (415 mg) . 
Oxalate : 

X H - NMR ( 4 0 OMHz , DMSO - d 6 ) ; 5(ppm) 1 . 24 (3H, t, J = 7 . 2Hz) , 

3 . 09 (2H, q, J = 7 .2Hz) , 3 . 2 5 - 3 . 4 0 ( 4 H , m) , 3 . 5 0 - 3 . 7 0 { 4H , m) , 7.22- 

7 .28 (2H,m) , 7 .31-7 . 38 (lH,m) , 7 . 4 2 ( 1H , d , J- 1 5 . 6Hz ) , 7 . 53 (1H, s) , 

7 .58 (lH.ddd, J=8Hz,7Hz, 1.2Hz) , 7 . 7 1 ( 1H , ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 

7 . 81 (1H, d, J=15 . 6Hz) , 7 . 82 -7 . 87 (1H, m) , 

7 . 90 (1H, dd, J=8Hz, 1.2Hz) # 8.08 ( 1H , dd , J= 8Hz , 1 . 2Hz) . 

FAB - Mass ; 362 (MH*) . 

Kyamplp 198 Synthesi s of 1 - ( 1 - e thvl T) i Pfirfi 7, i n - 4 - y 1 ) - 3 - f f E ) - 
4 - { ?. -hyd-royyet -hoxy) sf vr vl 1 i sooiiino ] i tip oxal ate 
(198-1) 7- (4 -Vi nyl phenoxy) pf.hanol 




Et 




O' 
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4 -Hydroxybenzaldehyde (3.664 g) was dissolved in N, 
N-dimethylf ormamide (60 ml) , followed by the addition of 60% 
sodium hydride (1.44 g) under ice-cooling. The resulting 
mixture was stirred at room temperature for 40 min . To the 
mixture was added (2 -bromoethoxy) - t -butyldimethylsilane 
(8.612 g) , and the resulting mixture was stirred at 100 C for 
30 min. After the mixture was cooled as it was, it was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgSOj and 
evaporated. The resulting residue was dissolved in N,N- 
dimethylf ormamide (70 ml) , followed by the addition of 
(ethyl) triphenylphosphonium bromide (13.218 g) and 60% sodium 
hydride (1.623 g) under ice-cooling, and the resulting mixture 
was stirred at room temperature for 2 hr . Water was added to 
the reaction mixture, extracted with hexane extraction, and 
then the resulting organic layer was evaporated. The resulting 
residue was dissolved in te trahydrof uran (50 ml) , followed by 
the addition of 2N hydrochloric acid (20 ml) and stirring for 
1 hr. The reaction mixture was extracted with ethyl acetate, 
and the resulting organic layer was washed with water, dried 
(over MgSOj and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a 
colorless solid (3.025 g, yield,' 60%). 

: H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5 (ppm) 2.09(lH,s), 3 . 97 ( 2H , t , J = 4 . 6Hz ) , 
4.09(2H,t,J=4.6Hz), 5.14(lH,dd,J=10.8Hz,0.8Hz) , 
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5 . 62 (1H, dd, J = 17 . 6Hz. 0 . 8Hz) , 6 . 68 (1H, dd, J=17 . 6Hz, 10 . 8Hz) , 
6.83 (1H, ddd, J=8Hz, 2 . 4Hz, 0 . 8Hz) , 6 . 97 (1H, dd, J=2 . 4Hz , 1.6Hz) , 
7 . 03 (1H, ddd, J=8Hz, 1 . 6Hz, 0 . 8Hz) , 7 . 25 (1H, t, J=8Hz) . 
( 198 - 2) 1 - (1 -Ethyl pi perazin-4-yl ) - 3 - [ ( K) - 4 - ( 2 - 
hyrlrnxypt-hnxy) Rf-yryl ] i soqiHriol inp nxsl 3t"p 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (788 mg, yield; 89%) 
from 1 - ( 1 - ethylpiperazin - 4 -yl) - 3 -bromoi soquinoline (580 mg) 
and 2 - (4 - vinylphenoxy) ethanol (534 mg) . 
Oxalate : 

l H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 1.25 (3H, t,J = 7.2Hz) , 
3 . 13 (2H, q, J = 7 . 2Hz) , 3 . 3 0 - 3 . 4 2 ( 4H , m) , 3 . 54 - 3 . 7 2 ( 4H , m) , 
3 .71 (2H, t, J = 5Hz) , 4 . 01 (2H, t, J=5Hz) , 6 . 9 6 ( 2H , d , J=8 . 8Hz ) , 
7 . 18 (1H, d, J=15 . 6Hz) , 7.42(lH,s), 

7 . 54 (1H, ddd, J=8Hz,7Hz,l. 2Hz) , 7.57(2H,d,J=8.8Hz), 
7.62(lH,d,J=15.6Hz), 7.68 ( 1H , ddd , J= 8Hz , 7Hz, 1 . 2Hz) , 
7 . 85 (1H, d, J=8Hz) , 8 . 0 6 ( 1H , d , J= 8Hz ) . 
FAB - Mas s ; 4 04 (MH* ) . 

Exampl e 191 Synthpsis of 1 - ( 1 - pthyl pi ppra v. i n - 4 - yl ) - 3 - 




.0. 



OH 



Et 
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{t.rans-P - [3- f 2. - hydroxyethoxy ) phenyl 1 ethenyl > 1 snqn i nol i ne 
(19 9-1) 2 - <3 -Vinylphpnoxy) Pthannl 




In the same manner as in Example 198-1, the title compound 
was obtained as a colorless oil (2.931 g, yield; 60%) from 
3 - hydroxybenzaldehyde (3.664 g) , ( 2 - bromoe thoxy ) - 1 - 
butyldimethylsilane (8.612 g) and ( ethyl ) tr iphenylphosphonium 
bromide (13.240 g) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 2.00-2.03(lH,m) , 3.95-4.00(2H,m) , 
4 . 11 (2H, t , J=4 . 6Hz) , 5 . 2 6 (1H, dd, J=10 . 8Hz , 0 . 8Hz) , 

5 . 7 4 (1H, dd, J =11 . 6Hz, 0 . 8Hz) , 6 . 6 8 ( 1H , dd , J= 17 . 6Hz , 1 0 . 8Hz) , 

6 . 8 3 (1H, ddd, J=8Hz, 2 . 4Hz , 0 . 8Hz) , 6 . 97 ( 1H , dd , J = 2 . 4Hz, 1 . 6Hz) , 
7 . 0 3 (1H, ddd, J=8Hz, 1 . 6Hz , 0 . 8Hz) , 7 . 2 5 ( 1H , t , J = 8Hz ) . 

(1 99-2 ) 1 - M -Rfhyl pipftraziTi -4 - yl ) - 3 - [trans - 2 - [3 - ( 7. - 
hydroxypthoxy) phenyl 1 ethenyl ] i snqn i nnl inp nxa late 




In the same manner as in Example 189, the oxalate of the title 
394 



98046PCT 



compound was obtained as a yellow amorphous (571 mg, yield; 71%) 
from 1- (l-ethylpiperazin-4-yl) - 3 -bromoisoquinoline (560 mg) 
and 2 - (3 - vinylphenoxy) ethanol (504 mg) . 
Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5{ppm) 1 . 2 5 ( 3H , t , J = 7 . 2Hz ) , 
3.15<2H,q, J=7.2Hz) , 3 . 3 2 - 3 . 4 4 ( 4H , m> , 3 . 5 2 - 3 . 7 4 ( 4H , m) , 
3 .73 (2H, t, J = 5Hz) , 4 . 04 ( 2H , t , J= 5Hz ) , 6 . 87 ( 1H , dd , J = 8Hz , 2 . 4Hz ) , 
7.20 (1H, d, J=7 . 6Hz) , 7 . 2 2 ( 1H , d , J=2 . 4Hz) , 

7.29 (lH,dd, J = 8Hz,7.6Hz) , 7 . 3 5 ( 1H , d , J= 15 . 6Hz ) , 7.48(lH,s), 
7.56 (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 64 ( 1H , d , J= 15 . 6Hz) , 
7.7 0(lH,ddd / J=8Hz,7Hz,1.2Hz) , 7.87 (lH,d, J=8Hz) , 
8 . 07 <1H, d, J = 8Hz) . 
FAB - Mas S ; 404 (MH*) . 

Rvsmpip ?nn Synthesis of 3 - { (F.) - 2- \2 - f 4 - 

morphQ ] inyl ) pyri r3in - 5 - yll ethenyl } - 1 - (4 - ethyl pi . perazi n- 1 - 
yl ) i soqninolirie hydrochl oride 



In the same manner as in Example 189, the free compound of 
the title compound was obtained (1.06 g, yield; 95%) from 
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2 - (4 -morpholinyl) - 5 - vinylpyr idine (1.0 g) and 3 -bromo - 1 - ( 4 - 
ethylpiperazin- 1 -yl) isoquinoline (832 mg) . The resulting 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 

Hydrochloride : 
m.p. ; 190-194°C 

'H-NMR (400MHz, DMS0-d s ) ; 6 (ppm) 1 . 3 5 ( t , J = 7 . 2Hz , 3H) , 3.18- 
3.26(m,2H), 3 . 3 0 - 3 . 3 9 (m, 2H) , 3 . 52 - 3 . 62 (m, 4H) , 3.78(br,8H), 
3 . 9 9 (d, J=13 .2Hz, 2H) , 7 .44 (d, J=16 . 0Hz , 1H) , 7.46(d,J=9.6Hz,lH), 
7.49(s,lH), 7 . 60 (t, J=8 . 0Hz, 1H) , 7 . 68 (d, J=16 . 0Hz , 1H) , 
7 . 73 ( t, J=8 . 0Hz , 1H) , 7 . 9 1 ( d , J= 8 . 0Hz , 1H) , 8 . 09 (d, J=8 . 0Hz , 1H) , 
8.28(d,J=2.0Hz,lH), 8.47<d,J=9.6Hz,lH) . 
MS (FAB) m/z 422 {M+H)\ 
Free compound: 

1 H-NMR (400MHz , CDClj) ; 6 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

2 . 56 (q, J = 7 . 2Hz, 2H) , 2.76(br,4H), 3 . 56 ( t , J = 4 . 8Hz , 8H) , 

3 . 84 (t, J = 4 . 8Hz, 4H) , 6 . 6 6 ( d , J= 8 . 8Hz , 1H ) , 7 . 02 (d , J=15 . 6Hz , 1H) , 
7.16(s,lH), 7.42 (ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 

7.55 (ddd, J=8.4,8.0,l. 2Hz , 1H) , 7 . 67 (d, J=8 . 0Hz , 1H) , 
7.68(d,J=15.6Hz,lH) , 7.80(dd,J=8.8,2.4Hz, 1H) , 
8.04(d,J=8.4Hz,lH), 8.37(d,J=2 . 4Hz , 1H) . 
Example 201 Synt-hpsis of -\ - \ (F.) - 7 - ( A - 

methvl ruI f nnyl phenyl ) ethenyl 1 - 1 - U - ethyl pi pera v. i n - 1 - 
yl) isoquinol ine hydronhl nri de 
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.S0 2 Me 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (646 mg, yield; 70%) from 
4 -methylsulf onylvinylbenzene (638 mg) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (700 mg) . The resulting 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 170-174°C 

a H -NMR (400MHz , DMSO- d 5 ) ; <5(ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 3.17- 

3.25(m,2H), 3.25(s,3H), 3 . 3 2 - 3 . 3 9 (m , 2H ) , 3 . 50 - 3 . 57 (m, 2H) , 

3 . 6 3 (d, J = ll . 6Hz ,2H), 4.01(d,J=13.6Hz,2H), 

7.59 (d f J-15.6Hz.lH) , 7.60(s,lH), 7 . 6 2 ( t , J= 8 . 0Hz , 1H ) , 

7.75 (t, J=8.0Hz,lH) , 7 . 7 7 ( d , J = 1 5 . 6Hz , 1H ) , 7.94(br,4H), 

7 . 95 (d, J=8 . 0Hz, 1H) , 8 . 11 (d, J=8 . 0Hz , 1H) . 

MS (FAB) m/z 422(M+H)\ 

Free compound: 

"H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 19 ( t , J=7 . 2Hz , 3H) , 

2 . 57 (q, J=7 . 2Hz , 2H) , 2.77(br,4H), 3.08(s,3H), 3.58(br,4H), 
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7.25(s,lH), 7 . 30 (d, J-15 . 6Hz , 1H) , 

7.48 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz, 1H) , 7.59 (ddd, J=8 .4,8.0,1. 2Hz , 1H) , 
7 .74 (d, J=8.0Hz, 1H) , 7 .75 (d, J=8 .4Hz, 2H) , 7 . 81 (d, J=15 . 6Hz , 1H) , 
7.93(d,J=8.4Hz,2H), 8.07 (d, J=8 . 4Hz , 1H) . 
Rxa mpl e 20 2 Synthesis of 3 - E (K) - 2 - f 2 - 

rtiPthyl Rill fnnylphpnyl ) pfhpnyl ] - 1 - f 4 - pthyl pi ppra?i n -1 - 
yl ) i snqninnl inp hydrnnhl nri de 




In the same manner as in Example 189, the free compound 
of the title compound was obtained (599 nig , yield; 84%) from 
2 -methylsulf onylvinylbenzene (500 mg) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (549 mg) . The resulting 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 14 6 -14 9°C 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; <5(ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.18- 
3.25(m,2H), 3.30(s,3H), 3 . 33 - 3 . 45 (m, 2H) , 3 . 5 8 - 3 . 67 (m, 4H ) , 
4 . 02 -4 . 07 (m, 2H) , 7 . 50 (d, J-15 ,6Hz, 1H) , 7.56(s,lH), 
7.58(dd,J=8.0,1.2Hz,lH) , 7 . 60 ( t, J=8 . 0Hz , 1H) , 
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7 . 62 (t, J=8 . OHz, 1H) , 7 . 75 ( t, J=8 . OHz , 1H) , 7 . 7 9 ( t , J= 8 . OHz , 1H) , 
7 . 95 (d, J=8 . OHz, 1H) , 8 . 00 (dd, J=8 . 0 , 1 . 2Hz , 1H) , 
8.11 (d, J = 8.0Hz, 1H), 8.6 6 (d, J- 15 . 6Hz , 1H) . 
MS (FAB) m/z 422 (M+H)*. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2 . 55 (q, J = 7 . 2Hz , 2H) , 2.56(br,4H), 3.15(s,3H), 3.63(br,4H), 

7 . 19 (d, J = 15 . 6Hz , 1H) , 7.26(S,1H), 7 . 43 - 7 . 57 (m, 2H) , 

7.60 (ddd, J=8 .4 , 8.0,1. 2Hz, 1H) , 7.64 (ddd, J=8 . 4, 8.0, 1 .2Hz, 1H) , 

7.74 (d,J=8. OHz, 1H) , 7 . 87 (d, J = 7 . 2Hz , 1H) , 8 . 06 (d, J=8 . 4Hz , 1H) , 

8 .12 (d, J=8 . 0, 1 . 2Hz, 1H) , 8 .74 (d, J = 15 .6Hz, 1H) . 

Example 203 Synrhpsifi of t, - \ ( F.) - 7 - ( A - 

methyl sul f onyl methyl phenyl ) ethenyl 1 - 1 - ( 4 - pf.hyl pippra7in - 1 - 
y"! ) i soqii i nol i ne oxa lat-p 




■S0 2 Me 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (496 mg , yield; 78%) from 
4 -methylsulf onylmethylstyrene (432 mg) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin- 1 -yl) isoquinoline (470 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
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manner, to give the oxalate of the title compound as yellow 

crystals . 

Oxalate : 

m.p.; 245-247°C 

'H-NMR (4 00MHz, DMSO-d 3 ) ; <5 (ppm) 1.28(t,J = 7.2Hz,3H), 2.9 3 (s,3H), 

3 .18 (q, J=7 .2Hz, 2H) , 3.42(br,4H), 3.67(br,4H), 4.52{s,2H), 

7 . 40 (d, J=15 . 6Hz, 1H) , 7 . 44 (d, J=8 . 4Hz , 2H) , 7.52(s,lH), 

7 . 59 { t, J=8 . 0Hz, 1H) , 7 . 7 0 ( d , J= 8 . 4Hz , 2H) , 7 . 7 1 ( d , J= 1 5 . 6Hz , 1H ) , 

7 .72 (t, J=8 . 0Hz, 1H) , 7 . 91 (d, J=8 . 0Hz , 1H) , 8 . 10 (d, J=8 . 0Hz , 1H) . 

MS ( FAB ) m/z 436(M+H)\ 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 9 ( t , J= 7 . 2Hz , 3H ) , 

2.58 (q, J=7.2Hz,2H) , 2.78(br,7H), 3.58(br,4H), 4.27(s,2H), 

7 . 20 (d, J-15 . 6Hz, 1H) , 7.22(s,lH), 7 . 41 (d, J=8 . 4Hz , 2H) , 

7.45 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz , 1H) , 7.58 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7 . 63 (d, J = 8 .4Hz, 2H) , 7 . 72 (d, J=8 . 0Hz , 1H) , 7 . 7 8 (d , J = 15 . 6Hz , 1H) , 

8 .06 (d, J=8 . 4Hz , 1H) . 

Example 2 04 Rytithpsis of 3 - f ( K ) - ?. - [ ?, - ( A - 

morphol i nyl ) phenyl 1 ethpnyl } - 1 - ( 4 -pthyl pi ppra?i n - 1 - 

yl ) i soquinol inp oxalatp 




N' 




400 



98046PCT 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (600 mg, yield; 95%) from 
3 - (4 -morpholinyl) styrene (417 mg) and 3 - bromo - 1 - (4 - 
ethylpiperaz in - 1 -yl) isoquinoline (470 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p.; 180-182°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 2 8 ( t , J = 7 . 2Hz , 3H) , 
3.18(br,6H), 3.43(br,4H), 3.66(br,4H), 3 . 77 ( t, J=4 . 8Hz , 4H) , 
6 . 91 (dd, J = 8 . 0, 2 . 0Hz, 1H) , 7 . 12 (d, J=8 . 0Hz , 1H) , 7.21(br,lH), 
7 . 26 ( t, J=8 . 0Hz, 1H) , 7 . 36 (d, J = 16 . 0Hz , 1H) , 7.49(s,lH), 
7 . 58 ( t, J=8 . 0Hz, 1H) , 7 . 65 (d, J-16 . 0Hz, 1H) , 7 . 7 2 ( t , J= 8 . 0Hz , 1H ) , 
7.89(d,J=8.0Hz,lH), 8 . 09 (d, J=8 . 0Hz, 1H) . 
MS (FAB) m/z 429 (M+H)\ 
Free compound: 

X H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

2 . 55 (q, J = 7 . 2Hz, 2H) , 2.76(br,4H), 3 . 2 2 ( t , J = 4 . 8Hz , 4H) , 

3.56(br,4H), 3 . 8 9 ( t , J=4 . 8Hz , 4H) , 6 . 84 (dd, J=7 . 6 , 1 . 2Hz , 1H) , 

7 . 12 -7 . 17 (m, 2H) , 7 . 15 ( d , J= 1 6 . 0Hz , 1H ) , 7.19 (s,lH) , 

7 . 28 (dt, J = 7 . 6Hz, 1H) , 7 . 42 ( t , J=8 . 0Hz , 2H) , 7 . 5 5 ( t , J= 8 . 0Hz , 1H ) , 

7 .70 (d, J=8.0Hz, 1H) , 7 . 74 (d, J=16 . 0Hz, 1H) , 8 . 04 ( d , J= 8 . 0Hz , 1H ) . 

Example 205 Synthpsis of 3 - { (F. ) - 2- [4 - ( 4 - 

mnrphol i nyl ) phpnyl ] Pt.hpnyl 1 - 1 - ( 4 - eth yl pi per a 7. i n - 1 - 

yl) isnqninnl ins oxalafp 
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In the same manner as in Example 189, the free compound 
of the title compound was obtained (157 mg, yield; 36%) from 
4 - (4 -morpholinyl) styrene (284 mg) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin- 1 -yl) isoquinoline (320 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p. ; 248-250°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 29 ( t, J = 7 . 2Hz , 3H) , 

3.18(br,4H), 3 . 24 (q, J=7 . 6Hz , 2H) , 3.48(br,6H), 3.75(br,6H), 

6 . 98 (d, J=8 . 8Hz, 2H) , 7 . 15 (d, J=16 . 0Hz , 1H) , 7.43(s,lH), 

7 . 53 (d, J=8 . 8Hz, 2H) , 7 . 55 ( t , J= 8 . 0Hz , 1H ) , 7 . 6 1 ( d , J = 1 6 . 0Hz , 1H ) , 

7 . 69 (t, J=8 . 0Hz, 1H) , 7 . 8 6 ( d , J= 8 . 0Hz , 1H ) , 8 . 0 7 { d , J= 8 . 0Hz , 1H ) . 

MS (FAB) m/z 429 (M+H) \ 

Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 5(ppm) 1 . 18 ( t , J = 7 . 6Hz , 3H) , 

2 . 56 (q, J=7 . 6Hz, 2H) , 2.56(br,4H), 3 . 2 1 ( t , J= 4 . 8Hz , 4H ) , 
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3.56{br,4H), 3 . 87 ( t , J=4 . 8Hz , 4H) , 6 . 90 (d, J=8 . 8Hz . 2H) , 
7.05(d,J=15.6Hz,lH) , 7.15(s,lH), 

7.4 0 (ddd, J=8.4,8.0,1.2Hz,lH) , 7.52 (d, J= 8 . 8Hz , 2H) , 
7 . 54 (ddd, J=8 . 4, 8.0,1. 2Hz , 1H) , 7 . 68 (d, J=8 . 0Hz, 1H) , 
7.7 3 (d, J- 15 . 6Hz, 1H) , 8.0 3 (d, J=8 . 4Hz , 1H) . 
Rv^plp ?nfi SyTihhPsis of 3 - f f K ) - 2 - ihp thy 1 - 7 - f A - (A - 
innrphnl inyl ) phenyl! ftt.hftnyU -1 - (4-ethy1pippra7in-1 - 
yl ) i snqui nnl i tip nyalat.p 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (475 mg , yield; 66%) from 
4 - (4 -morpholinyl ) - a -methylstyrene (500 mg) and 3-bromo-l- 
(4 - ethylpiperazin - 1 - yl) isoquinoline (523 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystal s . 
Oxalate : 
m.p. ; 266-267°C 

1 H - NMR (400MHz , DMSO- d 6 ) ; 8 (ppm) 1.27 ( t , J = 7 . 2Hz , 3H) , 2.66 (s,3H) , 




N' 
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3.16<br,6H), 3.41(br,6H), 3.76(br,6H), 6.84(s,lH), 

6 . 98 (d, J=8 . 8Hz, 2H) , 7.50(s,lH), 7 . 51 (d, J=8 . 8Hz , 2H) , 

7 . 56 ( t , J=8 . OHz, 1H) , 7 . 7 0 < t , J= 8 . OHz , 1H ) , 7 . 87 (d, J= 8 . OHz , 1H) , 

8 .08 (d, J=8 . OHz , 1H) . 

MS (FAB) m/z 443 (M+H) \ 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; O(ppm) 1 . 17 { t , J = 7 . 2Hz , 3H) , 

2 . 56 (q, J=7 . 2Hz, 2H) . 2.73(s,3H), 2.76(br,4H), 

3 .21 (t, J=4.8Hz,4H) , 3.52(br,4H), 3 . 8 8 ( t , J=4 . 8Hz , 4H) , 

6.79(s,lH) , 6 . 92 (d, J=8 . 8Hz, 2H) , 7.21(s,lH), 

7.42 (ddd, J=8 .4,8.0,1. 2Hz, 1H) , 7 . 52 (d, J=8 . 8Hz, 2H) , 

7 . 55 (ddd, J=8 .4,8.0,1. 2Hz, 1H) , 7 .70 (t, J = 8 . OHz, 1H) , 

8 . 05 (d, J=8 .4Hz, 1H) . 

Exam ple 2 07 Synthesis nf 3 - { (F,) - 2 -methyl - 2 - [3 - (4 - 
moT-phol i nyl ) phenyl ] sthsnyl } - 1 - (4 -ethyl pi ppra?i n - 1 - 
yl ) i soqiiinol ine oxalate 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (332 mg, yield; 35%) from 
3 - (4 -morpholinyl ) - a -methyls tyrene (658 mg) and 3-bromo-l- 
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(4-ethylpiperazin-l-yl) isoquinoline (691 mg) . The resulting 

free compound was converted into an oxalate in a conventional 

manner, to give the oxalate of the title compound as yellow 

crystals . 

Oxalate : 

m.p. ; 190-192°C 

'H-NMR (4 0 0MHz , DMSO-d 6 ) ; <5 (ppm) 1 .28 (t, J-7 .2Hz, 3H) , 2.67(s,3H), 

3 . 17 (t, J=4 . 8Hz, 6H) , 3 . 21 (q, J = 7 . 2Hz , 2H) , 3.47(br,6H), 

3 .77 (t, J=4 . 8Hz, 4H) , 6.87(s,lH), 6 . 92 (dd, J=8 . 0 , 2 . 0Hz , 1H) , 

7 . 04 (d, J=8 . 0Hz, 1H) , 7.11(br,lH), 7 . 2 6 ( t , J= 8 . 0Hz , 1H) , 

7.55(s,lH), 7 .59 (t, J=8 . 0Hz, 1H) , 7 . 72 ( t , J=8 . 0Hz , 1H) , 

7 . 8 9 (d, J = 8.0Hz, 1H) , 8 . 10 {d, J=8 . 0Hz , 1H) . 

MS (FAB) m/z 44 3 (M+H) * . 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; (5 (ppm) 1 . 17 ( t , J = 7 . 2Hz . 3H) , 

2 . 56 (q, J=7 . 2Hz, 2H) , 2.74(s,3H), 2.75{br,4H), 

3 . 22 (t, J=4 . 8Hz, 4H) , 3.52(br,4H), 3 . 8 9 ( t , J = 4 . 8Hz , 4H ) , 

6.79(s,lH), 6 . 86 (dd, J=8 . 0 , 2 . 4Hz , 1H) , 7 . 0 9 ( d , J= 8 . 0Hz , 1H) , 

7.10(S,1H), 7.22(S,1H), 7.29 (t, J=8.0Hz, 1H) , 

7 .44 (t, J = 7 . 6Hz, 1H) , 7 . 5 6 ( t , J = 7 . 6Hz , 1H ) , 7 . 7 0 (d, J=7 . 6Hz , 1H) , 
8 .05 (d, J = 7 . 6Hz, 1H) . 

Examp le 2 08 Synthesi s n f 3 - [ (F. ) - 2 - m e t .hoxymethyl - 2 - 
phenyl ethenyl ] - 1 - (4 - ethyl piperazin-l -yl ) i snqninol ins 
oxal ate 
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c 




• (COOH) 2 



In the same manner as in Example 189, the free compound 
of the title compound {492 mg, yield; 71%) from a - 
methoxymethyls tyrene (403 mg) and 3 -bromo - 1 - ( 4 - 
ethylpiperazin-l-yl) isoquinoline (580 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p. ; 180-182°C 

J H-NMR (400MHz, DMSO- d 6 ) ; <5(ppm) 1 . 2 3 ( t , J = 7 . 2Hz , 3H ) , 
3.05(br,2H), 3.25(br,4H), 3.49(br,4H), 3.75(s,3H), 3.95{s,2H), 
6.91(s,lH), 7 . 10 (t, J = 7 . 6Hz, 1H) , 7.15(s,lH), 

7 . 23 (t, J=7 . 6Hz, 2H) , 7 . 4 2 ( d , J = 7 . 6Hz , 2H ) , 7 . 5 0 ( t , J=8 . 0Hz , 1H) , 
7.62 (t, J=8.0Hz,lH) , 7 . 7 6 (d , J = 8 . 0Hz , 1H) , 8 . 0 1 ( d , J= 8 . 0Hz , 1H) . 
MS (FAB) m/z 388 (M+H)\ 
Free compound: 

^-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 1'6 ( t , J = 7 . 2Hz , 3H) , 

2 . 53 (q, J=7 . 2Hz, 2H) , 2.70(br,4H), 3.45(br,4H), 3.75(s,3H), 

4.04(s,2H), 6.65(s,lH), 7.08(s,lH), 7 . 12 (dt , J = 7 . 6 , 1 . 2Hz , 1H) , 
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7.22 (t, J-7 . 6Hz, 2H) , 7.36 (ddd, J=8 .4, 8 . 0, 1.2Hz, 1H) , 

7.4 2 (dd, J-7. 6 ,1.2Hz ,2H) , 7 . 4 9 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7 .59 (d, J = 8 . 0Hz, 1H) , 7.99 (d, J=8 .4Hz, 1H) . 

FvampiP ?nq fiyn t Ti ft si fi of 1 - (1 -ethylpiperaz-in-4-yl) -3- 

[t-rans-P - (2 -pyri dyl ) Pthpnyl 1 i snqinn nl i rtft trihydro chl oride 



of the title compound was obtained as yellow crystals (789 mg, 
yield; 77%) from 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - 
bromoisoquinoline (714 mg) and 2 - vinylpyr idine (469 mg) . 
Hydrochloride : 
m.p.; 2 2 0°C (decomp.) 

'H-NMR (400MHz , DMSO-d 6 ) ; 5(ppm) 1 . 3 3 ( 3H , t , J = 7 . 2Hz ) , 

3 .20 (lH,q, J=7 .2Hz) , 3 . 2 2 ( 1H , q , J = 7 . 2Hz ) , 3 . 3 2 ( 1H , t , J- 11 . 2Hz ) , 

3 . 3 5 (1H, t, J=ll . 2Hz) , 3.5S(2H ( t,J=13.6Hz), 

3 . 58 (2H, d, J=ll . 2Hz) , 4 . 0 0 { 2H , d , J= 1 3 . 6Hz ) , 7 . 5 8 - 7 . 67 ( 3H , m) , 
7 .73 -7 .77 (lH,m) , 7 . 8 8 - 8 . 0 1 ( 2H , m) , 7 . 9 5 ( 1H , d , J= 1 5 . 6Hz ) , 
8 . 10 - 8 . 15 (2H, m) , 8 . 18 - 8 . 2 5 ( 1H , m> , 8 . 7 0 ( 1H , d , J= 4 . 4Hz ) , 
11 . 06 (lH,br-s) . 
ESI -Mass ; 345 (MH* ) . 




Et 



In the same manner as in Example 189, the hydrochloride 
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Ryamplp 210 Syntiissis nf 1 - ( 1 - ethyl pi pera 7 . i n - A - yl ) - 3 
[trans - 2 - (A -pyri Hyl ) pthpnyl ] i soqui nnl i tip 



In the same manner as in Example 189, the oxalate of the 
title compound as a yellow amorphous (468 mg, yield; 79 %) from 
1- (l-ethylpiperazin-4-yl) -3 -bromoisoquinoline (435 mg) and 
4 - vinylpyridine (286 mg) . 
Oxalate : 

X H-NMR (40 0MHz ,DMS0-d 6 ) ; <$(ppm) 1 . 2 6 { 3H , t , J = 7 . 2Hz ) , 

3.17 (2H,q, J = 7 .2Hz) , 3 . 3 6 - 3 . 4 6 ( 1H , m) , 3 . 58 - 3 . 76 (1H, m) , 7.56- 

7.63(7H,m), 7 . 7 3 ( 1H , ddd , J=8Hz , 7Hz , 1 . 2Hz ) , 7 . 92 ( 1H , d , J= 8Hz ) , 

8 . 10 (1H, d, J=8Hz) , 8.56(2H,dd,J=6Hz,1.6Hz) . 

ESI - Mass ; 345 (MH*) . 

Exam ple 211 Synthesis of 1 - ( 1 - ethyl pi peraz i n - 4 - yl ) - 3 - [3 - ( 2 - 
methoxy) phenyl - 2 -propenyl ]-i..s.Q-q-U,lna.l.in.e._ox.a.l.a.t,fi 




Et 



OMe 




N. 




Et 
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2 - Allylphenol (444 mg) was dissolved in N , N - 
dimethylf ormamide (5 ml) , followed by the addition of 60% sodium 
hydride (157 mg) . The resulting mixture was stirred at room 
temperature for 20 min. Methyl iodide (250 ml) was added 
thereto, and the mixture was stirred at room temperature 
overnight. The reaction mixture was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue and 1 - (1 - ethylpiperazin - 4 -yl) - 3 -bromoisoquinoline 

(563 mg) were treated in the same manner as in Example 189, to 
give the oxalate of the title compound as a pale red amorphous 

(400 mg, yield; 44%) . 
Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5(ppm) 1 . 2 1 ( 3H , t , J = 7 . 2Hz ) , 

3 . 05 (2H, q, J = 7 . 2Hz) , 3 . 2 0 - 3 . 3 6 ( 4H , m) , 3 . 5 2 ( 2H , d , J = 2 . 4Hz ) , 

3.80(3H,s), 6.47 (lH,d, J = 15.2Hz) , 6 . 87 - 6 . 94 ( 2H, m) , 

6 . 99 (1H, d, J=8 .4Hz) , 7 . 16 - 7 . 24 (2H, m) , 7.27(lH,s), 

7.51 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 . 65 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7.81 (1H, d, J = 8Hz) , 8 . 02 (1H, d, J=8Hz) . 

FAB -Mass; 3 88 (MH* ) . 

Ky^mplp 212 .gyntliPsis of 1 - M - e thy 1 pi pera z in - 4 - y~l) - 3 - f 3 - ( 2 - 
hydroxyethoxy ) phenyl - 1 -proppnyl 1 i soqui nol ins oxalate 
(2 - A1 lylphen oxy) fit.hanol 
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2 - Allylphenol (5.066 g) was dissolved in N,N- 
dimethylf ormamide (70 ml) , followed by the addition of methyl 
2 -bromoacetate (6.931 g) and potassium carbonate (7.88 g), and 
the resulting mixture was stirred at 100 C overnight. The 
reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was dissolved in 
tetrahydrof uran (40 ml) , followed by the addition of lithium 
aluminium hydride (1.442 g) in small portions under ice - cooling . 
The resulting mixture was stirred for 5 min. To the reaction 
mixture were sequentially added water (1.5 ml), 5N sodium 
hydroxide (1.5 ml) and water (4.5 ml), and the resulting 
insoluble matters were filtered off through Celite. The 
resulting filtrate was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was purified by 
(NH) silica gel column chromatography (ethyl aceta te/hexane 
system), to give the title compound as a colorless oil (5.248 
mg , yield ; 7 6%). 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 3 . 4 1 ( 2H , d , J= 6 . 4Hz ) , 3.93- 
3.98(2H,m), 4 . 09 ( 2H , t , J=4 . 4Hz ) , 5 . 0 0 - 5 . 07 ( 2H , m) , 5.94- 
6 . 05 (lH,m) , 6 . 85 (1H, dd, J=7 . 6Hz, 1 . 6Hz) , 

6 . 93 (1H, td, J=7 . 6Hz , 1 . 6Hz) , 7 . 1 6 ( 1H , dd , J=7 . 6Hz , 1 . 6Hz ) , 
7 . 20 (1H, td, J = 7 . 6Hz, 1 . 6Hz) . 

(717-7) 1 - M - Ki-hylp i pprazin-4-yl ) - 3 - f 3 - ( 2 - 
hyrjroxyet-hoxy) phenyl - 1 -propenyl 1 i soqui noline oxala te 
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^ OH 




0 

I 

Et 

In the same manner as in Example 189, the oxalate of the 
title compound was obtained as a pale yellow amorphous (313 mg, 
yield; 38%) from 1 - ( 1 - e thylpiperazin - 4 - yl ) - 3 - 

bromoisoquinoline (528 mg) and 2 - (2 - allylphenoxy) ethanol (570 
mg) . 

Oxalate : 

l H-NMR (400MHz, DMSO-d s ) ; <5(ppm) 1 . 2 0 ( 3H , t , J = 7 . 2Hz ) , 

3.02 (2H,q, J=7.2Hz) , 3 . 1 6 - 3 . 3 0 ( 4H , m) , 3 . 42 - 3 . 60 (4H, m) , 

3 . 55 (2H, d, J = 7 .2Hz) , 3 . 7 5 ( 2H , t , J= 5Hz ) , 4 . 0 1 ( 2H , t , J=5Hz ) , 

6 . 53 (1H, d, J=15 . 2Hz) , 6 . 8 8 { 1H , td , J= 7 . 6Hz , 1Hz) , 

6 . 9 4 (1H, dt, 15 . 2Hz, 7 . 2Hz) , 6 . 9 7 ( 1H , dd , J= 8 . 2Hz , 1Hz) , 

7 . 18 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7 . 65 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 

7.81 (1H, d, J=8Hz) , 8 . 0 2 (1H, d. J=8Hz) . 

ESI -Mass ; 418 (MH* ) . 

F.v^mplP 213 Synthesis of 3 - f (Fi) - 2 - f 2 - ( 4 - 

Tnnrphol i nyl ) pyri di n - 5 -y l 1 ethin y l 1 - 1 - ( 4 - e t . hvl T)i PPra 7 , i n - 1 - 
yl 1 i snqninn] ine oxalate 
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In the same manner as in Example 189, the free compound 
of the title compound was obtained (750 mg , yield; 94%) from 
2 - (4 -morpholinyl) - 5 - vinylpyr idine (708 mg) and 3-bromo-l- 
(4-ethylpiperazin-l-yl) isoquinoline (595 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p. ; 124-128°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 2 8 ( t , J = 7 . 2Hz , 3H) , 
3.19(br,2H), 3.43(br,4H), 3 . 54 ( t , J=4 . 8Hz , 6H) , 

3 . 75 ( t, J=4 . 8Hz, 6H) , 6 . 7 9 ( d , J= 8 . 4Hz , 1H ) , 6 . 8 9 ( d , J=7 . 2Hz , 1H) , 
7 . 56 (d, J = 15 . 2Hz, 1H) , 7 . 57 - 7 . 64 (m, 3H) , 7 . 65 (d, J = 15 . 2Hz , 1H) , 
7 . 73 ( t, J=8 . OHZ, 1H) , 7 . 90 (d, J=8 . 0Hz, 1H) , 8 . 1 0 ( d , J= 8 . 0Hz , 1H ) . 
MS (FAB) m/z 430{M + H)\ 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 
2 . 55 (q, J = 7 . 2Hz , 2H) , 2 . 7 6 (br , 4H) ,~ 3.57(br,4H), 

3 . 62 ( t , J=4 . 8Hz , 4H) , 3 . 8 8 ( t , J = 4 . 8 H z , 4H ) , 6 . 5 4 ( d , J= 8 . 4Hz , 1H ) , 
6 . 81 (d, J = 6 . 8Hz, 1H) , 7.27(s,lH), 7 . 4 4 ( ddd , J = 8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 

412 



98046PCT 



7.50(dd,J=8.4,6.8Hz,lH) , 7 . 5 5 ( ddd , J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 
7.67{br,lH), 7.71 (d, J=8.0Hz, 1H) , 8 . 05 (d, J=8 . 4Hz , 1H) . 
T? Y amplP 214 SynMiPsis nf ^ - f ( ? ! ) - 2 - \ 3 - f 4 - 

^rphnlinyi^yr^ ^ in- fi -v lletbp nvl } -1 - f4-ethy1piperazin-1 
ylHsnginnnlinp oxalate 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (560 mg, yield; 87%) from 
3 - (4 -morpholinyl) - 6 - vinylpyridazine (567 mg) and 3-bromo-l- 
(4 - ethylpiperazin- 1 -yl) isoquinoline (476 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p. ; 88-90°C 

'H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 30 (t, J = 7 . 2Hz , 3H) , 

3.28 (q,J = 7. 2Hz, 2H) , 3.40(br,2H), 3 . 62 ( t , J = 4 . 8Hz , 6H) , 

3 .75 (t, J = 4 . 8Hz, 6H) , 4 . 02 (br , 2H) ; 7 . 3 6 ( d , J- 9 . 6Hz , 1H) , 

7.55(s,lH), 7 . 56 (d, J=16 . 0Hz, 1H) , 7 . 6 2 ( t , J= 8 . 0Hz , 1H ) , 

7 .74 (t, J=8 . 0Hz, 1H) , 7 . 8 2 ( d , J = 16 . 0Hz , 1H ) , 7 . 9 3 ( d , J= 9 . 6Hz , 1H ) , 




• (COOH) 2 



N. 




413 



98046PCT 



7 . 94 (d, J=8 . OHz, 1H) , 8 . 12 (d, J=8 . OHz, 1H) . 
MS (FAB) m/z 431(M + H)\ 
Free compound: 

1 H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 
2.55 (q, J=7 .2Hz,2H) , 2.75(br,4H), 3.58(br,4H), 

3.67 (t, J=4.8Hz,4H) , 3 . 86 ( t , J=4 . 8Hz , 4H) , 6 . 89 (d, J=9 . 6Hz , 1H) , 

7.23(s,lH), 7 .45 (t, J=8 . OHz, 1H) , 7 . 4 9 ( d , J= 15 . 6Hz , 1H) , 

7 . 51 (d, J=9 . 6Hz, 1H) , 7 .57 <d, J=8.0Hz, 1H) , 7 . 72 (d, J=8 . OHz , 1H) , 

7 . 91 (d, J-15 .6Hz, 1H) , 8 . 05 (d, J=8 . OHz, 1H) . 

Ryampl p 215 Rynthpsis of 3 - f ( F, ) - 2 - f 4 - ( 4 - 

mnrphnl inyl T pyr-i mi d i n - 6 - y l l ethpn v l > - 1 - ( 4 - ft f h Vl T) i Dftrfl 7 , i T1 - 1 - 
yl ) i sngiii nnl i tip oxalate 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (380 mg , yield; 70%) from 
4 - (4 -morpholinyl) - 6 - viny Ipyr imidine (360 mg) and 3-bromo-l- 
(4-ethylpiperazin-l-yl) isoquinoline (400 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
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Oxalate : 

m.p.; 130-134°C 

1 H-NMR(4 0 0MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 

3 .29 (q, J=7.2Hz,2H) , 3.39(br,2H), 3.63(br,2K), 3 . 74 (br , 10H) , 

4.03(br,2H), 7.19(s,lH), 7 . 56 (d, J=16 . OHz , 1H) , 7.64(s,lH), 

7.66 (t, J=8.0Hz,lH) , 7 .78 (t, J=8 . OHz, 1H) , 7 . 93 (d, J-16 . OHz , 1H) , 

7 .98(d, J=8.0Hz,lH) , 8 . 14 ( d , J= 8 . OHz , 1H ) , 8.62(s,lH). 

MS { FAB) m/z 431(M+H)\ 

Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

2 .56 (q, J=7 .2Hz, 2H) , 2.76(br,4H), 3.58(br,4H), 

3 . 69 (t, J = 4 . 8Hz, 4H) , 3 . 82 ( t , J = 4 . 8Hz , 4H) , 6.60(s,lH), 

7.29 (s,lH) , 7.48 (ddd, J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7 . 60 (d, J=14 . 8Hz, 1H) , 7.59 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7.74 (d, J=8. OHz, 1H) , 7 . 84 (d, J=14 . 8Hz , 1H) , 8 . 0 6 (d , J= 8 . 4Hz , 1H) , 

8 . 64 (s, 1H) . 

Bv^ plP 2 16 ,Synfhe.si R of 3 - { (F, ) - 2- \ 2 - ( 4 - 

mnrphnl i nyl ) pyi-a z i n - 6 -y l 1 fithen vl 1 - 1 - (4 -ethyl ni perazi n - 1 - 
yl ) i snqui no! i n p oxalate 




.N. 



N. 



• (COOH) 2 
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In the same manner as in Example 189, the free compound 
of the title compound was obtained (295 mg, yield; 69%) from 
2- (4-morpholinyl) - 6 - vinylpyrazine (287 mg) and 3-bromo-l- 
(4-ethylpiperazin-l-yl) isoquinoline (320 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p.; 173-175°C 

a H-NMR (40 0MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 29 ( t , J = 7 . 2Hz , 3H) , 

3.25(q, J=7.2Hz,2H) , 3.49(br,4H), 3.64(br,6H), 3.77(br,6H), 

7.60 (d, J-15.2Hz.lH) , 7 . 6 2 ( t , J= 8 . 0Hz , 1H) , 7.65(s,lH), 

7.75(t, J=8.0Hz,lH) , 7 .75 (d, J-15 .2Hz, 1H) , 7 . 9 3 ( d , J= 8 . 0Hz , 1H) , 

8.08(s,lH), 8 . 12 (d, J=8 . 0Hz, 1H) , 8.25(s.lH). 

MS (FAB) m/z 43KM+H)*. 

Free compound: 

X H-NMR (400MHz , CDC1 3 ) ; S (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 

2.56 (q, J=7.2Hz,2H) , 2.77(br,4H), 3.58(br,4H), 

3 . 66 (t, J = 4 . 8Hz, 4H) , 3 . 8 9 ( t , J= 4 . 8Hz , 4H) , 7.29(s,lH), 

7.47 (dt,J=8. 0,1. 2Hz,2H) , 7 . 5 8 (dt , J = 8 . 0 , 1 . 2Hz , 1H) , 7.69(s,lH), 

7.70(s,lH), 7 .72 (d, J=8.0Hz, 1H) , 8.01(s,lH), 8.02(s,lH), 

8 . 06 (d, J=8 . 0Hz , 1H) . 

F.vam piP 217 syni-hpsifi of 3 - n - f 4 - mf>t-hnxvn hpn vl ) ethpnyll - 1 - 
(4 - pt.hyl pipPT^y.iTi - 1 -y l) i soqu i nol i ne oxalate 
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A 5N aqueous solution of hydrochloric acid (2 ml) was added 
to 3 - [ a - methyl - a - hydroxy- {4 -methoxybenzyl) ] - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (600 mg) /ethanol (10 ml) 
solution, and the resulting mixture was reacted with heating 
under reflux for 1 hr . The reaction solution was evaporated, 
and then basif ied with a IN aqueous solution of sodium hydroxide 
and extracted with ethyl acetate. The resulting organic layer 
was washed with brine, dried and evaporated. The resulting 
residue was purified by NH - silica gel column chromatography 
(ethyl acetate/hexane system) , to give a yellow oil (352 mg, 
yield; 62%) . The resulting oil was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate : 
m.p. ; 106-108°C 

: H-NMR (400MHz , DMSO- d 6 ) ; <5(ppm) 1.23 (t, J = 7. 2Hz, 3H) , 
3.05(br,2H), 3.27(br,4H), 3.60(br,4H), 3.80(s,3H), 5.46(s,lH). 
6.14(s,lH), 6 . 98 (d, J=8 . 8Hz, 2H) , 7.27(s,lH), 

7 . 34 (d, J=8 . 8Hz, 2H) , 7 .60 (t, J=8.0Hz, 1H) , 7 . 6 8 ( d , J= 8 . 0Hz , 1H) , 
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7.8 6 (d, J= 8.0Hz, 1H) , 8 . 10 (d, J=8 . 0Hz , 1H) . 
MS (FAB) m/z 362(M+H)\ 
Free compound: 

*H - NMR { 4 0 0MHz , CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 

2.55<q, J=7.2Hz,2H) , 2.74(br,4H), 3.54(br,4H), 3.86(s,3H), 

5.44{d, J=2.4Hz,lH) , 6 . 33 <d, J=2 . 4Hz , 1H) , 6 . 93 (d, J=8 . 8Hz , 2H) , 

7.09(s,lH), 7.38(d,J = 8.8Hz,2H) , 7 . 4 4 < ddd , J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 

7.52 (ddd, J= 8. 4 ,8.0, 1.2Hz, 1H) , 7 . 61 (d, J=8 . 0Hz , 1H) , 

8 . 06 (d, J=8 . 0Hz. 1H) . 

F.^mpl f> ?1« Synt-hPs is nf 1 - (1 - p fh v 1 T) i Pfi r a z i n - 4 - yl ) - N - 
phenyl - "3 - i snqiiinnl inpparhnyami ds d i hvdmc hl ori de 



Isocarbostyryl - 3 - carboxylic acid (366 mg) synthesized 
according to Nippon Kagaku Zasshi (the Japanese Chemical 
Journal) ,£1(6), 106, 1960 was added to phosphorus oxychloride 
(4 ml) , which was then stirred at 110°C for 20 min. The reaction 
solution was evaporated, and the resulting residue was 
dissolved in toluene (5 ml) . A solution mixture of aniline (2 
ml) /toluene (3 ml) was added thereto, and the mixture was 
stirred for 15 min. The reaction mixture was partitioned 




N. 




Et 
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between ethyl acetate and IN hydrochloric acid. The organic 
layer was washed with water, dried (over MgSOj and evaporated. 
1-Ethylpiperadine (5 ml) was added to the resulting residue, 
which was then stirred at 120°C for 30 min . The reaction 
solution was evaporated, and then partitioned between ethyl 
acetate and water. The organic layer was washed with water, 
dried (over MgSOj and evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/acetone system) . The resulting product was converted 
into a hydrochloride in a conventional manner, to give the 
hydrochloride of the title (504 mg, yield; 63%) as colorless 
crystals . 
Hydrochloride : 
m.p.; 2 6 0°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5(ppm) 1 . 3 2 ( 3H , t , J = 7 . 2Hz ) , 

3.21 (lH,q,J = 7. 2Hz) , 3 . 23 (1H, q, J=7 . 2Hz) , 3 . 3 3 ( 1H , t , J = 1 1 . 6Hz ) , 

3 .36 (1H, t, J = 11.6Hz) , 3.54-3.62 (4H,m) , 4 . 18 (2H, d, J = 14Hz) , 

7.14 (1H, tt, J = 7 . 6Hz, 0.8Hz) , 7 . 4 0 ( 2H , dd , J = 7 . 6Hz , 7 . 6Hz ) , 

7.75(lH,ddd, J=8Hz,7Hz, 1. 2Hz) , 7 . 82 { 2H , dd , J=7 . 6Hz , 0 . 8Hz ) , 

7.83 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 8 . 17 (1H, d, J=8Hz) , 

8.19 (lH,d, J=8Hz) , 8.27(lH,s), 1 0 . 20 (1H , s) , 1 1 . 0 0 ( 1H , br - s ) . 

ESI-Mass; 361 (MH*). 

R^m plP 219 gynt-hpsi s nf 1 - f 1 - e t hvl n i D P ra 7 , i n - 4 - yl )- 3 - f 4 - 
mPt-hnyyani 1 innmpthyl ) i Rnm i i nol ine oxalate 
(21 9 - -n 1 - M -F.t byl pi ppra^i n - 4 -vl ) - 3 - N - (4- 
mPthoxyphpnyl ) i sngn i nol i necarhnxflmi de 
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o 

I 

Et 

In the same manner as in Example 218, 793 mg of the title 
compound was obtained as a brown oil from i socarbos tyryl - 3 - 
carboxylic acid (741 mg) and p-anisidine (961 mg) . 
1 H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 19 ( 3H , t , J = 7 . 2Hz ) , 
2 . 57 (2H, q, J=7 . 2Hz) , 2 . 7 8 ( 4H , t , J= 4 . 4Hz ) , 3 . 54 ( 4H , t , J=4 . 4Hz ) , 
3.82(3H,s), 6.94(2H,d,J=8. 8Hz) , 7 . 60 (1H, ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
7.67 (lH,ddd, J=8Hz,7Hz, 1.2Hz ) , 7 . 70 (2H, d, J=8 . 8Hz) , 
7.91(lH,dd, J-8HZ, 1.2Hz) , 8 . 14 ( 1H , dd , J=8Hz , 1 . 2Hz ) , 8.27(lH,s), 
10 . 03 (1H, s) . 

(31 9-2) 1 - M - Ethyl pi ppra7in-4-y1 ) -3- (4 - 
mpt-hoyy^ni 1 innmpfhyl ) i Rnquinnl ine oxalate 




1- ( 1 -Ethylpiperazin-4 -yl) -3-N- (4- 
methoxyphenyl ) i soquinol inecarboxami de (793 mg) was dissolved 
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in tetrahydrofuran (15 ml) , followed by the addition of lithium 



overnight. Water (0.5 ml), IN sodium hydroxide (0.5 ml) and 
water (1.5 ml) were sequentially added thereto, and the 
resulting insoluble matters were filtered off through Celite. 
The resulting filtrate was partitioned between ethyl acetate 
and water. The resulting organic layer was washed with water, 
dried (over MgS0 4 ) and evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . The resulting product was converted 
into an oxalate in a conventional manner, to give the title 
compound as a dark yellow amorphous (43 mg, yield; 5%) . 
'H-NMR (400MHz, DMSO-d s ) ; <5(ppm) 1 . 24 ( 3H , t , J = 7 . 2Hz ) , 
3.12 (2H,q, J = 7.2Hz) , 3 . 2 5 - 3 . 4 2 ( 4H , m) , 3.59{2H,s), 3.46- 
3.84(4H,m), 3.78(3H,s), 6 . 5 5 ( 1H , d , J= 9 . 2Hz ) , 

6.67 (lH,d, J=9.2Hz) , 6 . 94 - 7 . 0 2 ( 2H , m) , 7 . 37 ( 1H , d , J=9 . 2Hz ) , 
7.64-7.84(2H,m), 8.04-8.20(2H,m) . 
ESI-Mass; 377 (MH* ) . 

Rvamplp 22.0 synt-hpsi.g of 1 - M - ef.hvl rn nera z i n - 4 - yl ) - 3 - ( 4 - 
mpfhoxyhpn^yl ami no) i Romii nol i ne oxal ate 



aluminum hydride (456 mg) , and the mixture was stirred at 40 C 




N. 




Et 
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In the same manner as in Example 15 8, the oxalate of the 
title compound was obtained as a pale yellow amorphous (164 mg , 
yield; 42%) from 1 - ( 1 - e thylpiperazin - 4 - yl ) - 3 - 
bromoisoquinoline (760 mg) and 4 -methoxybenzylamine (449 mg) . 
Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; 8 (ppm) 1 . 1 6 ( 3H , t , J = 7 . 2Hz ) , 

2.52 (1H, t, J=4 .8Hz) , 2 . 8 8 ( 2H , q , J=7 . 2Hz ) , 3 . 0 0 - 3 . 12 (4H , m) , 

3 . 38-3 .46 (4H,m) , 3.69(3H,s), 4 . 3 6 ( 2H , d , J=4 . 8Hz ) , 6.18(lH,s), 

6 . 8 5 (2H, d, J=8 . 8Hz) , 7.05 (1H. ddd, J=8Hz, 7 Hz, 1 . 2Hz) , 

7 . 27 (2H, d, J=8 . 8Hz) , 7 . 3 5 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 

7 .40 (1H, d, J=8Hz) , 7 .76 (lH,d, J=8Hz) . 

FAB -Mass ; 377 (MH*) . 

Rvampl p 221 Rynthpsis of 1 - ( 1 - e thvl v> i n e ra 7 , i n - 4 - y 1 ) - 4 - 
mpfhnxy-? - (4 - mPt-hnyy p hpnyl ) i snqninol i ne d . i hvdrochl ori de 
( 221 - 1 ) 1 - (d -Mpt-hoyyhpnzyl i di nsl phtha l 1 de 




.OMe 



O 



A mixture of phthalic anhydride (100 g) , 4- 
methoxyphenylacetic acid (110.897 g) and sodium acetate (2.6 
g) was melted at 200-220°C for 6 hr. After the mixture was cooled 
to 90-95°C as it stands, ethanol ("600 ml) was added thereto and 
the insoluble matters were collected by filtration, to give the 
title compound as a yellow solid (83.016 g, yield; 49%). 
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1 H-NMR(400MHz, CDC1 3 ) ; 5 (ppm) 3.86(3H,s), 6.40(lH,s), 
6 . 95 (2H, d, J=8 . 8Hz) , 7.52 ( 1H , ddd , J=8Hz , 7Hz , 1.2Hz). 
7 .71 (1H. ddd, J-8H2, 7Hz. 1.2Hz) , 7.75 ( 1H , dt , J= 8Hz , 1 . 2Hz ) , 
7 .82 (2H.d. J= 8.8Hz) , 7.94 <1H, dt, J«8Hz, 1 . 2Hz) . 

(7.7A -7.) VHyrirnvy-^ - (4 -mPt-hoxy henzyl ) Dh tha 1 i mi dine 




.OMe 



3 - (4 -Methoxybenzylidene) phthalide (15.168 g) was 
dissolved in ethanol (35 ml) , followed by the addition of a 29% 
aqueous solution of ammonia (35 ml) . The resulting mixture was 
stirred at 80°C for 1 nr. The reaction solution was evaporated, 
followed by the addition of ether and the resulting precipitates 
were collected by filtration, to give the title compound as a 
yellow solid (16.202 g, yield; 100%). 
1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 3 . 0 5 ( 1H , d , J= 13 . 8Hz ) , 
3 . 33 (1H, d, J- 13 . 8Hz) , 3.76(3H,s), 6 . 58 (1H, br- s) , 
6 .78 (2H, d, J = 8 . 8Hz) , 7 . 2 11 ( 2H , d, J= 8 . 8Hz) , 7 . 4 1 ( 1H , t , J = 7 . 6Hz ) , 
7.48(lH,d,J=7.6Hz), 7.53-7.59(2H,m) . 

(221 . ^ ) (f.) - 3 - (K-Rrnmn - 4 -mpthnxyhpn zy 1 i d^n e ) ph tha 1 i mi dine 




.OMe 



O 
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3-Hydroxy-3- (4 -methoxybenzyl) phthalimidine (16.192 g) 
was dissolved in benzene (400ml), N-bromosuccinimide (14.523 
g) was added thereto and the resulting mixture was heated under 
reflux for 2 hr . The reaction mixture was cooled, the resulting 
precipitates were filtered off. Then, the filtrate was washed 
with water, dried (over MgS0 4 ) , evaporated, and the resulting 
residue was recrys tallized from ethanol/hexane, to give the 
title compound as pale yellow crystals (11.074 g, yield; 57%) . 
'H-NMR (4 00MHz, CDC1 3 ) ; <5(ppm) 3.90(3H,s), 
6.7 4 (1H, dt, J=7 . 6Hz, 0.8Hz) , 7.00 ( 2H , d , J= 8 . 8Hz ) , 
7 . 30 (1H, td, J=7 . 6Hz, 0 . 8Hz) , 7 . 42 (1H, td, J=7 . 6Hz, 0 . 8Hz) , 
7 .43 (2H,d, J=8.8Hz) , 7 . 83 (1H, dt , J=7 . 6Hz , 0 . 8Hz) , 7.88(lH,br- 
s) . 

( 221 - A) A -Mpthnyy- 3-/4 -TtipfhnyyphPTiyl ) i snqui nol i n - 1 - f 2H) - one 




(E) -3- («-Bromo- a -4 -methoxybenzylidene) phthalimidine 
(4.031 g) and potassium hydroxide (1.6 g) were added to methanol 
(20 ml) , and the resulting mixture was heated at 200-220 C for 
1 hr. After cooling as it was, the reaction solution was 
evaporated, and the resulting residue was partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgSOj and evaporated . Ether was added 
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thereto, and the resulting insoluble matters were collected by 
filtration, to give the title compound as a pale yellow solid 
(1.786 g, yield; 52%) . 

1 H -NMR (4 0 0MHz , CDCl 3 ) ; <5 (ppm) 3.54{3H,s), 3.89(3H,s), 
7 . 04 (2H, d, 8 . 8Hz) , 7.53 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
7 . 6 9 (1H, dd, J=8Hz, 1 . 2Hz) , 7 . 7 6 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 
7 . 8 9 (1H, dd, J=8Hz, 1 .2Hz) , 8 . 4 1 ( 1H , dd , J= 8Hz , 1 . 2Hz ) , 
8.50 (lH,br-s) . 

(331 -<=>) 1 - M -F.tbyT P ipp r37in - 4 - vl ) - 4 -ffl ftthoxv- 3 - (4- 
mpt-hnyyphpnyl ) i Rnqninol ine dihvdroch1ori . de 




I 

Et 



4 -Methoxy- 3 - ( 4 -me thoxyphenyl ) i soquinol in - 1 - (2H) -one 
(1.263 g) was treated in the same manner as in Example 252 - 
4, to give the hydrochloride of the title compound as colorless 
crystals (recrystallized from ethanol/isopropyl ether) (632 mg, 
yield; 31%) . 
Hydrochloride : 
m.p.; 227-235°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 30 (3H , t , J = 7 . 2Hz ) , 

3 . 20 (1H, q, J = 7 . 2Hz) , 3 . 2 2 ( 1H , q , J = 7 . 2 Hz ) , 3 . 2 6 - 3 . 3 8 ( 2H , m) , 
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3 .44 (2H, t, J = 13.2Hz) , 3 . 59 (2H, d, J=ll . 2Hz) , 3.63(3H,s), 

3.82(3H,s), 3 . 85 (2H, d, J=13 . 2Hz) , 7 . 0 6 ( 2H , d , J= 8 . 8Hz ) , 

7 . 67 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.80 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 

8 . 11 (1H, d, J=8Hz) , 8 . 12 (1H, d, J=8Hz) , 8 . 13 (2H, d, J=8 . 8Hz) , 

10.80-10 .90 (lH,br-s) . 

ESI-Mass; 378 (MH* ) . 

Rvamplp 2.27. Synthesis of 1 - ( 1 - ethyl pi pera z i n - 4 - yl ) - 5 - 
Tnpt-hyl - ^ - ( 4 -mpt-hnyyphpnyl 1 i snqn i nol i ne rH h yri-rorhl or i rie 
(221 - 1 ) 2 , 3 -Dimethyl -N-methylbenzamide 
Me 

O 

In the same manner as in Example 225 - 1 , the title compound 
was obtained as a colorless solid (10.99 g, yield; 100%) from 
2 , 3 -dimethylbenzoic acid (10.068 g) . 

1 H-NMR(400MHz, CDC1 3 ) ; 5(ppm) 2.28(3H,s), 2.30(3H,s), 
2 . 99 (3H, d, J = 4 . 8Hz) , 5 . 7 6 ( 1H , br - s ) , 7 . 0 9 ( 1H , t , J = 7 . 4Hz ) , 
7.15(lH,d,J=7. 4Hz) , 7 . 18 (1H, d, J=7 . 4Hz) . 

(222-7) 5 -Methyl - ? - (A -rnsthnyyphpnyl ) i snqn innl in-1 - <2K) - onp 

OMe 

O 

In the same manner as in Example 10-1, the title compound 
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was obtained as a pale yellow solid (3.456 g, yield; 42%) from 
2 , 5 - dimethyl -N-methylbenzamide (5.008 g) and anisonitrile 
(4 .128 g) . , 

1 H-NMR(400MHZ,CDC1 3 ) ; d (ppm) 2.59(3H,s), 3.89{3H,s), 
6.80(1H,S), 7 . 05 (2H, d, J=8 . 8Hz) , 7 . 3 6 ( 1H , t , J=7 . 6Hz ) , 
7 . 50 (1H, d, J = 7 . 6Hz) , 7 . 6 7 ( 2H , d , J= 8 . 8Hz ) , 8 . 2 8 ( 1H , d , J = 7 . 6Hz ) , 
9 .75 (1H, s) . 

(2.22 -3) 1 - (1 -Rt-.hylpippray.in-A-yl ) - 5 - methyl - 3 - (4 - 
methoxyphenyl ) i snqui nnl ine dihydror.hl oride 



In the same manner as in Example 252-3, 5 -methyl -3- 
(4 -methoxyphenyl) isoquinolin- 1 - (2H) -one (1.003 mg) was 
treated, to give the hydrochloride of the title compound as 
yellow crystals (recrystallized in ethanol/isopropyl ether) 
(721 mg, yield; 45%) . 
Hydrochloride : 
m.p. ; 249-253°C 

'H-NMR (4 0 0MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 3 1 ( 3H , t , J = 7 . 2Hz) , 2 . 68 (3H, s) , 
3 . 18 (1H, q, J=7 . 2Hz) , 3 . 2 0 ( 1H , q , J = 7 . 2Hz ) , 3 . 3 0 { 1H , t , J = 1 0 . 6Hz ) , 
3.33 (1H, t,J=l 0.6Hz ) , 3 . 4 9 ( 2H , t , J= 1 3 . 2Hz ) , 




,OMe 



Et 
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3 . 59 (2H, d, J=10 . 6Hz) , 3.81(3H,s), 3 . 92 (2H , d , J=13 . 2Hz ) , 

7 . 05 (2H, d, J=8 . 8Hz) , 7 . 4 3 ( 1H , t , J = 7 . 6Hz ) , 7 . 54 ( 1H , d , J=7 . 6Hz ) , 

7 . 92 (1H, d, J = 7 . 6Hz) , 7.93(lH,s), 8 . 18 (2H, d, J=8 . 8Hz) , 

10 . 06 (lH,br-s) . 

ESI - Mass ; 362 (MH*) . 

Example, 2 23 Svnt-.hpsis of 1 - U - ethyl pi ppra v. i n - 1 - yl - U - (7 - 
hydrnxysthnxyl phenyl 1 - 6 - f 1 unrni snqn i nnl inp di hyd-rochl nri rip 



From starting materials 4 - ( 2 - benzyloxye thoxy) - 1 - 
ethynylbenzene (7.64 g) and 2 - bromo - 4 - f luorobenzalhyde (4.38 
g) , 3- [4- (2 -benzyloxyethoxy) phenyl] -1- ( 4 - ethylpiperazin- 1 - 
yl) - 6 - f luoroisoquinoline was obtained according to Example 231 . 
The resulting compound was hydrogenated in methanol in the 
presence of 10 % palladium -carbon, for debenzylation . The 
catalyst was filtered off, the resulting solution was washed 
with methanol , and then 0.90 g of the title compound was obtained 
directly as a hydrochloride. 
Hydrochloride: 
m.p.; 152-170°C 

X H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 1.31 (t, J = 7 .2Hz, 3H) , 3.14- 
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3.24(m,2H), 3 . 25 - 3 . 36 (m, 2H) , 3 . 47 - 3 . 62 (m, 4H) , 3.70- 

3.76(m,2H), 3 . 88 - 3 . 97 (m, 2H) , 4 . 0 1 - 4 . 07 (m , 2H ) , 

7.06 (d, J = 9.0Hz,2H) , 7 . 38 - 7 . 45 (m, 1H) , 7 . 66 - 7 . 72 (m, 1H) , 

7.96(s,lH), 8 . 10 (d, J=9 . 0Hz , 2H) , 8 . 13 - 8 . 18 (m, 1H) , 11.16- 

11 .27 (br, 1H) . 

MS (FAB) m/z 3 9 6.00 (M+H) + . 

Rvampip ??4 synthesis of 1 - M - ethyl p i pera z i n - 4 - y 1 ) - 6 - 
flnoro-3- U -met hnvyphp n yl ) isomiinnl 1T1P (1 i hvd rncll 1 or i flfi 
( 2^4 - 1 ) 2 -Rrninn-4 - f 1 linrnhf-nzal dehyde 



2-Bromo-4-fluorotoluene (10.215 g) was dissolved in 
ethyl acetate (100 ml), N -bromosuccinimide (11.3 g) and 70% 
benzoyl peroxide (2 00 mg) were added thereto, and the resulting 
mixture was stirred under heating at 80 C for 1 hr . After the 
reaction solution was cooled, the resulting insoluble matters 
were filtered off. The resulting filtrate was washed with an 
aqueous solution of saturated sodium bicarbonate, dried (over 
MgS0 4 ) and evaporated. The resulting residue was dissolved in 
acetic acid (30 ml), water (30 ml) and hexame thylene tetramine 
(15.141 g) were added thereto, and the resulting mixture was 
heated under stirring at 100°C for 1 hr . To the mixture was 
added 38% hydrochloric acid (20 ml) , which was then stirred for 
1 hr, and then it was cooled as it was, and extracted with ethyl 
acetate . The resulting organic phase was washed with an aqueous 
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solution of saturated sodium bicarbonate, dried (over MgS0 4 ) 
and evaporated. The resulting residue was purified by silica 
gel column chromatography (ethyl acetate/hexane system) , to 
give the title compound as a colorless solid (4.376 g, yield; 
41%) . 

1 H-NMR(400MHz, CDCI3) ; 5(ppm) 7 . 14 - 7 . 1 9 ( 1H , m) , 

7.4 0 (lH,dd, J=8 .4Hz, 2 .4Hz) , 7.9 7 ( 1H , dd , J= 8 . 4Hz , 6Hz) , 

10 .30 (1H, s) . 

(7.7. A -2) fi - F1 nnrn- 3 - (4 -methoxyphenyl ) i soqiii nol ine - 2 - oxi de 



2 -Bromo- 4 - f luorobenzaldehyde (1 . 003 g) and 4- 
methoxyphenylacetylene (714 mg) were treated in the same 
manners as in Examples 177, 251-3 and 251-4 in this order, to 
give the title compound as a dark green solid (4S7 mg , yield; 
35%) . 

1 H-NMR(400MHz, CDCI3) ; <5 (ppm) 3.88(3H,s), 7 . 0 3 ( 2H , d , J= 8 . 8Hz ) , 
7 . 33 -7 . 43 (2H,m) , 7 . 71 - 7 . 7 5 { 2H , m) , 7 . 8 0 ( 2H , d , J= 8 . 8Hz ) , 
8 . 89 (1H, s) . 

(7.7.A - 3 ) 1 - n -Kthylpiperazin-4-yl) -6-f1uo r o- 3- (4- 
methoxyphenyl ) i snqn inoline rii hydrochloride 




,OMe 
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.OMe 



Et 



In the same manner as in Example 251, the hydrochloride 
of the title compound was obtained as yellow crystals (187 mg, 
yield; 24%) from 6 - f luoro - 3 - ( 4 -methoxyphenyl ) isoquinolin - 2 - 
oxide (467 mg) . 
Hydrochloride : 
m.p.; 131-135°C 

1 H-NMR(400MHz < DMSO-d 6 ) ; <5 (ppm) 1 . 3 0 ( 3H , t , J = 7 . 2Hz ) , 

3 . 20 (1H, q, J=7 . 2Hz) , 3 . 2 2 ( 1H , q , J= 7 . 2Hz ) , 3 . 3 0 ( 1H , t , J= 12Hz ) , 

3 . 33 (1H, t, J=12Hz) , 3 . 49 (2H, t, J=14Hz) , 3 . 6 0 ( 2H , d , J= 12Hz ) , 

3.81(3H,s), 3 . 95 (2H, d, J=14Hz) , 7 . 0 6 ( 2H , d , J = 8 . 8Hz ) , 

7 . 4 2 (1H, td, J = 9 . 2Hz, 2 . 8Hz) , 7 . 7 0 ( 1H , dd , J = 9 . 8Hz , 2 . 8Hz) , 

7.97(lH,s), 8 . 11 (2H, d, J=8 . 8Hz) , 8 . 1 6 { 1H , dd , J= 9 . 2 H z , 5 . 6 Hz ) , 

10 . 77 (lH,br-s) - 

ESI -Mass; 366 (MH* ) . 

FyampiP ??S Synt hes is of 1 - ( 1 . - ethylp i pera z i n - 4 - yl ) - 6 - 

tnpl-hyl - 3 - (4 -mpthnyvphpnyl ) i snqti inoline dihydrochlori de 
( 2 2 5 - 1 ) 7 , A -Di mpfhyl - TJ-mpt.hyl henzami de 
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NHMe 
O 

2 , 4 -Dimethylbenzoic acid (11.877 g) was added to thionyl 
chloride (30 ml) , and the resulting mixture was stirred under 
heating for 45 min. The reaction solution was evaporated, and 
then dissolved in te trahydrof uran (50 ml) . To the mixture was 
added dropwise 40% me thylamine/methanol solution (100 ml) under 
ice-cooling, and then it was stirred for 20 min. The resulting 
reaction solution was evaporated, and then partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgS0 4 ) and evaporated, to give the title 
compound as a colorless solid (12.281 g, yield; 95%). 
'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 2.32(3H,s), 2.42(3H,s), 
2 . 99 (3H, d, J = 5 . 6Hz) , 5 . 7 4 ( 1H , br - s ) , 6 . 9 9 ( 1H , d , J= 8 . 4Hz ) , 
7.03(lH,s), 7.25(lH,d, J=8.4Hz) . 

(2 25-2 ) 6- M ethy l - 3 - (4 - m ethoxyphenyl ? i soquinol i n - 1 - (2H) - o ne 

OMe 



O 

In the same manner as in Example 10-1, the title compound 
was obtained as a pale yellow sol-id (3.140 g, yield; 39%) from 
2 , 4 - dimethyl -N-methylbenzamide (5.008 g) and anisonitrile 
(4 . 128 g) . 
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X H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 2.49(3H,s), 3.88(3H,s), 

6.64 (1H, s) , 7 . 02 (2H, d, J = 8 . 8Hz) , 7 . 27 ( 1H , d , J= 8Hz ) , 7 .35 (1H, s) , 

7.65 <2H,d, J=8.8Hz) , 8 . 27 (1H, d, J=8Hz) , 9 . 84 { 1H , br - s ) . 

t?.?.^--*) 1 - (1 -Rtbylpipp ra?in-4-yl> -6-Tnet-hyl -3- (4- 
mpt-hnyyphpnyl ) i sngn i nnl ins di hydrochlor id e 



6 -Methyl- 3- (4 -methoxyphenyl) isoquinol in - 1 - (2H) -one 
(1.024 mg) was treated in the same manner as in Example 252-3, 
to give the hydrochloride of the title compound as yellow- 
crystals (recrystallized in ethanol/isopropyl ether) (1.084 g, 
yield; 64%) . 
Hydrochloride : 
m.p. ; 219-221°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.31(3H,t,J=7.2Hz), 2 .49 (3H, s) , 

3 . 19 (1H, q, J=7 . 2Hz) , 3 . 2 1 ( 1H , q , J=7 . 2Hz ) , 3 . 2 9 ( 1H , t , J = 1 0 . 4Hz ) , 

3 . 3 2 (1H, t, J=10 .4Hz) , 3.50(2H.t,J=13.6Hz), 

3 . 59 (2H, d, J=10 . 4Hz) , 3.80(3H,s), 3 . 9 4 ( 2H , d , J= 1 3 . 6Hz ) , 

7 . 04 (2H, d, J=8 . 8Hz) , 7 . 3 8 ( 1H , dd, J= 8 . 8Hz , 1 . 6Hz ) , 7.70(lH,s), 

7.86(1H,S), 7 . 97 (1H, d, J=8 . 8Hz) , 8 . 1 1 ( 2 H , d , J= 8 . 8Hz ) , 

11.05 (1H, br-s) . 




,OMe 



Mt 



Et 
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ESI -Mass ; 362 (MH*) - 

P.«mp1P 7.7 fi gynfhPfii fi of 1 - f 4 - Pthvl T?i PPTrl ? 1 Tl - 1 - yl ) - 6 

mPt-hnvy-3- (4-i- r i f i nnrnniPi-hvl phenyl ) i somiinnl ine 

cH hydrochl ori rie 




6 -Methoxy- 3 - (4 - tri f luorome thylphenyl ) i soquinol in - 1 - 
one obtained by reacting N-methyl - 4 -methoxy- 2 - me thylbenzamide 
(1.0 g) and 4 - trif luoromethylbenzonitrile (0.96 g) according 
to Exampel 10-1 was reacted with phosphorus oxychloride (10 ml) 
according to Example 10-2, to give 1 - chloro - 6 -methoxy- 3 - ( 4 - 
trif luorome thylphenyl) i soquinol ine dihydrochloride . 

Subsequently, the resulting compound was reacted with 
N-ethylpiperazine (15 ml) at 100°C for 6 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
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Free compound: 

J H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J=8 . 0Hz , 3H) , 

2 .57 (q, J=8 . 0Hz, 2H) , 2.76(m,4H), 3.56(m,4H), 3.95(s,3H), 

7.08-7.14 (m, 2H) , 7.65{s.lH), 7 . 71 (d, J=8 . 4Hz, 2H) , 

7 .99 (d, J=8 . 0Hz, 1H), 8.25 (d, J=8 . 4Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.20 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p . ; 232-233 °C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 32 ( t , J = 7 . 2Hz , 3H) , 3.20- 

3.28(m,2H), 3.29-3.41 (m,2H) , 3 . 41 - 3 . 52 (m, 2H) , 3.58- 

3.82(m,2H), 3.94{s,3H), 3 . 93 - 4 . 01 (m, 2H) , 

7 . 27 (dd, J=9 . 2, 2 . 4Hz, 1H) , 7 . 45 (d, J=2 . 4Hz , 1H) , 

7 . 88 (d, J=8 . 0Hz, 1H) , 8 . 07 (d, J= 9 . 2Hz , 1H) , 8.16(s,lH), 

8 .39 (d, J=8 . 0Hz, 1H) . 

MS (FAB) m/z 386 (M+H) * . 

Examp l e 22 7 Synthpsis of 1 - ( 4 - pf.h y 1 pi p era z i n - 1 - y 1 ^ - fi - 
inRthoxy- 3 - (4- -mpthoxyphenyl ) j soq n-i nol i ns di hydronhl nri rip 




.OMe 
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6-Methoxy-3- (4 -me thoxyphenyl ) isoquinolin-l-one (0.40 
g) obtained by reacting N-methyl - 4 -methoxy- 2 -methylbenzamide 
{1.0 g) and 4 -methoxybenzoni trile (0.75 g) according to Example 
10-1 was reacted with phosphorus oxychloride (10 ml) according 
to Example 10-2, to give 1 - chloro - 6 -me thoxy - 3 - (4 - 
me thoxyphenyl) isoquinoline . 

Subsequently, the resulting compound was reacted with 
N - ethylpiperazine (10 ml) at 120 C for 5 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound was obtained as a pale yellow oil. 
Free compound: 

L H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J=8 . 0Hz , 3H) , 
2 . 56 (q, J=8 . 0Hz, 2H) , 2.76(m,4H), 3.56(m,4H), 3.86(s,3H), 
3.92(s,3H), 6 . 99 (t, J=9 . 2Hz, 2H) , 7 . 32 (m, 2H) , 7.54(s,lH), 
7.95(d,J=9.4Hz,lH), 8.10(d,J=9.2Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 86 mg of the title compound as a yellow 
powder. 

Hydrochloride : 
m.p.; 218-220°C 
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'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 32 ( t, J = 7 . 2Hz , 3H) , 3.19- 
3.28(m,2H), 3 .28-3.39 (m,2H) , 3 . 40-3 . 51 (m, 2H) , 3.54- 
3.70(m,2H), 3.83(s,3H), 3.92{s,3H), 3 . 90 - 3 . 98 (m, 2H) , 
7 . 07 (d, J=9 . 0Hz, 2H), 7 . 17 (dd, J=8 . 8 , 2 .4Hz , 1H) , 
7.36(d,J=2.4Hz,lH) , 7.91{s,lH), 8 . 00 (d, J=8 . 8Hz , 1H) , 
8 . 12 (d, J=9 . OHz, 2H) , 10 . 5 8 (br- s , 1H) . 
MS (FAB) m/z 378(M+H)\ 

gy^mpiP 77H Synthesis nf 1 - ( 1 - ethyl pi pars z i n - 4 -yl ) - 7 - 

Tnpl-hyl - 3 - f 4 -tnpl-hnyyphpnyl ) i Hoqu innlins rii hydrochloride 

(?2R-1 ) 7, S-nimprhyl - N - mp thyl hen 7. ami d e 

Me 




NHMe 

Me-" 

O 

In the same manner as in Example 225-1, the title compound 
was obtained as a colorless solid (9.656 g, yield; 88%) from 
2 , 5 - dimethylbenzoic acid (10.083 g) . 

'H-NMR (400MHz, CDC1 3 ) ; 5 (ppm) 2.31(3H,s), 2.39(3H,s), 
2 . 99 (3H, d, 4 . 8Hz) , 5 . 7 2 ( 1H , br - s ) , 7.10(2H,s), 7.26(lH,s). 
[779, - 7) 7 -Methyl - 3 - (4 - methoxypheny \ ) i snquinnl in - 1 - (2H) - one 

OMe 




In the same manner as in Example 10-1, the title compound 
was obtained as a pale yellow solid (1.053 g, yield; 13%) from 
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2 , 5 -dimethyl -N-methylbenzamide (5.002 g) and anisonitrile 
(4 . 128 g) . 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 2.50(3H,s), 3.88(3H,s), 
6.68(1H,S), 7 . 02 (2H, d, J=8 . 8Hz) , 7 . 4 9 ( 1H , d , J= 1 . 2Hz ) , 
8.20(lH,s), 9 .41 (lH.br-s) . 

(228-3) 1 - M --Rt-hyl pippT-a7i n-4-yl) - 7 - ttip f.hy 1 - 3 - (4 - 
mPt-hoyyphpnyl ) i soquinol ine di hydrochl ori de 

OMe 



P 

Et 

7 -Methyl - 3 - (4 - me thoxyphenyl ) i soquinol in - 1 - (2H) -one 
(1.053 mg) was treated in the same manner as in Example 252 -3, 
to give the hydrochloride of the title compound as yellow 
crystals (recrystallized in ethanol/isopropyl ether) (1.085 g, 
yield; 63%) . 
Hydrochloride : 
m.p.; 243-246°C 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 5 (ppm) 1.32 (3H, t,J = 7.2Hz) , 2 . 51 (3H, s) , 

3 . 20 (1H, q, J = 7 . 2Hz) , 3 . 2 2 ( 1H , q , J = 7 . 2 Hz ) , 3 . 3 2 ( 1H , t , J= 1 1 . 6Hz ) , 

3 . 3 5 (1H, t , J = ll . 6Hz) , 3. 49(2H,t,J= 13.6Hz), 

3 . 60 (2H, d, J = ll . 6Hz) , 3 . 93 ( 2H, d, J=13 . 6Hz ) , 3.80(3H,s), 

7 . 04 (2H, d, J=8 . 8Hz) , 7 . 55 ( 1H , dd , J= 8 . 4Hz , 1 . 2 Hz ) , 
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7 . 83 (lH,d, J=l .2Hz) , 7.84 (lH,d, J=8.4Hz) , 7.94(lH,s), 
8 . 11 (2H, d, J=8 . 8Hz) , 11 . 0 0 (lH,br-s) . 
ESI - Mass ; 362 (MH*) . 

PvainpiP 2 2 Q Sy nt hes is of 1 -( 4 - ethyl pipera z i n - 1 -yl )- 7 - 
f 1 iinrn- 3 - ( 4 -Tnethnxyphenyl ) i Roquinnl i ne d I hydrochl or i de 




From starting materials 4 -ethynylanisole (12.5 g) and 
2 -bromo- 5 - f luorobenzaldehyde (2.15 g) , 2.67 g of the free 
compound of the title compound was obtained according to Example 
231 . 

Free compound: 

*H - NMR ( 4 0 0MHz , CDCl 3 ) ; <5(ppm) 1 . 1 8 ( t , J = 7 . 2 0Hz , 3H) , 
2 .56 (q, J=7 .20Hz, 2H) , 2 . 80 - 2 . 7 0 (br , 4H) , 3 . 57 - 3 . 5 0 (br , 4H) , 
3.87(s,3H), 7 . 00 (d, J=8 . 80Hz, 2H) , 7 . 3 8 - 7 . 3 3 (m , 1H ) , 7.61(s,lH), 
7 . 69-7 . 66 (m, 1H) , 7 . 79 - 7 . 775 (m, 1H) , 8 . 1 0 ( d , J= 8 . 8Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
e thanol/ether , to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 22 0-22 5°C 
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1 H - NMR ( 4 0 OMHz , DMSO - d 6 ) ; <5 (ppm) 3 . 6 0 - 3 . 2 0 (m, 8H) , 3.81(s,3H), 
3.94-3.90 (m,2H) , 7 . 0 6 ( d , J= 9 . 0 0Hz , 2H ) , 7 . 6 8 - 7 . 62 <m, 1H) , 
7.82-7.76 (m, 1H) , 8 . 07 - 8 . 01 (m, 2H) , 8 . 12 <d, J=9 . 00Hz , 2H) . 
MS ( FAB) m/z 3 6 6.00 (M+H) * . 

Ryamplp 230 Synthpsis of 1 - ( 4 - ethyl pi pera z i n - 1 - vT ) - 3 - F 4 - ( 2 - 
hydrnyypl-hnyy) phenyl ] - 7 - f 1 nor on snqn innlinp d i hydrochl nri flf> 




1- (4-Ethylpiperazin-l-yl) -7-fluoro-3- (4- 
methoxyphenyl) isoquinoline obtained in Example 229 was 
converted into the free compound of the title compound in the 
same manners as in Examples 7 and 36. 
Free compound: 

1 H - NMR ( 4 0 OMHz , CDC1 3 ) ; d (ppm) 1 . 1 8 ( t , J=7 . 2Hz , 3H) , 
2.57 (q, J = 7.2Hz,2H) , 2 . 8 2 - 2 . 7 0 (m , 4H ) , 3 . 5 8 - 3 . 4 8 (m, 4H) , 4.03- 
3.98(m,2H), 4 . 18 - 4 . 14 (m, 2H) , 7 . 02 ( d , J= 8 . 8Hz . 2 H ) , 7.39- 
7.33(m,lH), 7.62(s,lH), 7 . 6 9 - 7 . 65 (m , 1H) , 7 . 8 0 - 7 . 7 5 (m , 1H ) , 
8.10 (d, J=8. 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.57 g of the title compound as a yellow 

440 



98046PCT 



powder . 

Hydrochloride : 
m.p. ; 225-229°C 

1 H-NMR(400MHz,DMSO-d s ) ; <5 (ppm) 1 . 3 1 ( t , J = 7 . 3Hz , 3H ) , 3.29- 
3.17(m,2H), 3 .64-3 .30 (m, 6H) , 3 . 7 6 - 3 . 71 (m, 2H) , 3.96- 
3.87(m,2H), 4 . 0 6 - 4 . 01 (m, 2H) , 7 . 06 (d, J=9 . 00Hz , 2H) , 7.68- 
7.62(m,lH), 7 . 81-7 . 76 (m, 1H) , 8 . 07 - 8 . 01 (m, 2H) , 
8 . 11 (d, J=9 . 0 0Hz, 2H) , 10.79-10.66(m,lH). 
MS (FAB) m/z 396 . 00 (M+H) * . 

Frampl p 2 31 Synthesis nf 1 - U - e thy 1 p i pera z i n - 1 - y 1 ) - 7 - 
mpthnyy- 3 -phpnyl i snqui nnl ine di hydrochloride 
( 231 -1) 2 - (2 - Phenyl Pt hynyl ) - 5 - me thoxybem za 1 dehyde 



MeO' 




Phenylacetylene (2.04 g) and 2-bromo-5- 
methoxybenzaldehyde (2.15 g) was reacted in dimethyl formamide 

(10 ml) in the presence of dichloro -bis - triphenylphosphine 
palladium (0.3 g) , cuprous iodide (0.15 g) and tr iethylamine 

(2 ml) in nitrogen atmosphere at 50°C for 6 hr. The resulting 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (ethyl ace tate/hexane 

441 



;046PCT 



system) , to give the hydrochloride of the title compound as a 
pale yellow oil (0.48 g, yield; 20%). 
Cm -2) 7 -MPf hnvy- 3 -phenyl i snqn i nol. i ne - 2 - oxide 




2 - (2 - Phenylethynyl) - 5 -methoxybenzaldehyde (0.48 g) was 
reacted with hydroxylamine hydrochloride (0.17 g) and sodium 
acetate (0.21 g) in ethanol (10 ml) at 60°C for 2 hr . Potassium 
carbonate (0.3 g) and water (1 ml) were added to the reaction 
mixture, and it was heated under reflux for 12 hr . The reaction 
solution was evaporated. The resulting residue was extracted 
with methylene chloride, and then washed with brine and dried. 
The solvent was removed, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0 . 30 g of the title compound 
as a yellowish brown amorphous. 

(231 -3) 1 - Chi nro-7 -mpthnxy- 3 -phenyl i soquinnl i ne 




CI 



7 -Methoxy- 3 - phenyl i soquinol ine - 2 -oxide (0.30 g) was 
reacted with phosphorus oxychloride (3 ml) at 110°C for 2 hr . 
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The reaction solution was evaporated, and to the resulting 
residue were added ethyl acetate and an aqueous solution of 
saturated sodium bicarbonate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give 0.20 g of the title compound 
was obtained as a white solid. 

( 0. 3 1 - 4 1 1 - (4-R1-hylpippra7:iTi-1 - yl ) - 7 -mpthoxy- 3 - 
phenyl i fingninnl ine d i hydrochl or i de 



1 - Chloro - 7 -methoxy- 3 -phenylisoquinoline (0.20 g) was 
reacted with N - e thy lpiperazine (3 ml) and potassium carbonate 
(0.2 g) at 120 C for 5 hr . To the reaction solution were added 
ethyl acetate and water, and it was extracted with ethyl acetate . 
The resulting organic layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0 . 18 g of the free compound of the title compound as a pale yellow 



MeO' 




N 
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oil. 

Free compound: 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 
2.56(q, J=7.2Hz,2H) , 2.77(m,4H), 3.56(m,4H), 3.95(s,3H), 
7.23-7.29 {m,lH) , 7 . 32 -7 .40 (m, 1H) , 7 . 4 2 - 7 . 4 8 (m , 2H) , 
7.68(s,lH), 7 . 73 (d, J=7 . 6Hz , 1H) , 8 . 1 5 (br - d , 1H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give 0.18 g of the title compound as a 
yellow powder. 
Hydrochloride : 
m.p.; 130-132°C 

'H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 2 ( t , J = 7 . 2Hz , 3H } , 3.19- 
3.2 8 (m,2H) , 3 . 36 (q, J=7 .2Hz, 2H) , 3 . 5 1 (br - 1 , 2H) , 3 . 62 (br-d, 2H) , 
3.96(s,3H), 3 . 93-4 . 01 (m, 2H) , 7 . 33 (d, J = 2 . 4Hz , 1H) , 7.37- 
7.43 (m.lH), 7 .44 (dd, J=9 . 0, 2 .4Hz, 1H) , 7 . 48 - 7 . 53 (m, 2H) , 
7 . 96 (d, J=9 . 0Hz , 1H) , 8.08(s,lH), 8 . 1 6 - 8 . 2 0 (m , 1H) , 10.96(br- 
s, 1H) . 

MS (FAB) m/z 348 (M + H) * . 

Fyample 232 Synthesis of 1 - ( 4 - ethylpipera z in - 1 - yl ) - 7 - 
mpthnxy- 3 - (2 -mpthnxyphpnyl ) i soqninol i tip, dihydrochl ori de 
(232 - 1 ) 9. -F.t-hynyl ani sole 



OMe 

2 - Iodoanisole (10.5 g) and trimethylsilylacetylene (10.3 
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g) were reacted in dimethylf ormamide (50 ml), in the presence 
of dichloro-bis - triphenylphosphine palladium (1.0 g) , cuprous 
iodide (0.5 g) and triethylamine (15 ml) in nitrogen atmosphere 
at 50°C for 12 hr . The resulting reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water and brine , and dried over magnesium sulfate . The solvent 
was evaporated, and the resulting residue was dissolved in 
methanol (100 ml) , a 5N aqueous solution of sodium hydroxide 
(20 ml) was added thereto, and then reacted at 60°C for 1 hr . 
The reaction solution was evaporated, and to the resulting 
residue were added ether and water. The resulting ether layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a pale 
yellow oil (3.02 g, yield; 51%). 
(7.^7.-2) 3 - T3 - f^-MPthnyyphpnyl ) ethvnvl 1 - 5 - 
ropt-.hnxyhenzal dehyrie 




The resulting 2 - ethynylanisole (0.79 g) and 2-bromo- 
5 -methoxybenzaldehyde (1.14 g) were reacted in 
dimethyl formamide (50 ml) in the presence of dichloro -bis - 
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triphenylphosphine palladium (1.0 g) , cuprous iodide (0.5 g) 
and triethylamine (15 ml) , in nitrogen atmosphere at 50°C for 
6 hr. The resulting reaction solution was evaporated, and to 
the resulting residue were added ethyl acetate and water. The 
resulting organic layer was washed with water and brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography (ethyl ace tate/hexane system), to give 0.95 g 
of the title compound as a pale yellow oil. 

(232-3) 7 -Mpt-.hoxy- 3 - (2 - me thoxyphenyl ) i soquinol ine-2 - oxide 



2 - [2 - (2 -Methoxyphenyl) ethynyl] - 5 - me thoxybenzaldehyde 
(0.95 g) , hydroxylamine hydrochloride (0.25 g) and sodium 
acetate (0.32 g) were reacted in ethanol (20 ml) at 60 C for 
2 hr . Potassium carbonate (0.6 g) and water (2 ml) were added 
to the reaction mixture, and the mixture was heated under reflux 
for 12 hr. The reaction solution was evaporated, and then the 
resulting residue was extracted with methylene chloride , washed 
with brine and dried. The solvent was removed, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
0.60 g of the title compound as a yellowish brown amorphous. 

(232-4) 1 - Chi ot-o - 7 - top r.hoxy - 3 - ( 2 -met.hoxyphenyl ) i soqn inol ins 



MeCr 




446 



CI 

7 -Methoxy - 3 - (2 -methoxyphenyl ) isoquinoline - 2 - oxide 
(0.60 g) and phosphorus oxychloride (5 ml) were reacted at 110 C 
for 2 hr. The reaction solution was concentrated, and to the 
resulting residue were added ethyl acetate and an aqueous 
saturated sodium bicarbonate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give 0.56 g of the title compound 
as a white solid. 

(2^2 - 51 1 - (4-F.l-.h ylpippra7:in-1 -yl ) - 7 - met hoxv - 3 - (2- 
Trif>t-hoxyphe>nyl ) i snqn i nol i ne di hyrirochl o ri de 




1 - Chloro - 7 -methoxy- 3 - (2 -methoxyphenyl ) isoquinoline 
(0.56 g) was reacted with N- ethylpiperazine (5ml) and potassium 
carbonate (0.5 g) at 120°C for 5 hr. To the resulting reaction 
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solution were added ethyl acetate and water, and then it was 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0.43 g of the free compound 
of the title compound as a pale yellow oil. 
Free compound: 

1 H-NMR(400MHz, CDCI3) ; 8 (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H ) , 
2.56 (q, J=7.2Hz,2H) , 2.76(m,4H), 3.52(m,4H), 3.92(s,3H), 
3.94(s,3H), 7 . 02 (d, J=8 . 0Hz , 1H) , 7 . 0 9 ( t , J= 8 . 0Hz , 1H) , 7.22- 
7 . 27 (m, 1H) , 7 . 30 (br- 1, 1H) , 7 . 3 8 (br - s , 1H ) , 7 . 7 1 ( d , J= 8 . 8Hz , 1H) , 
7.97(s,lH), 8 . 12 (br-d, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give 0.32 g of the title compound as a 
yellow powder. 
Hydrochloride : 
m.p.; 178-179°C 

X H-NMR (400MHz, DMS0-d 6 ) ; <5(ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.18- 
3.28(m,2H), 3 . 3 6 ( q , J = 7 . 2Hz , 2H) , 3 . 4 3 - 3 . 54 (m, 2H) , 3.61(br- 
d,2H), 3 . 78 -4 . 00 (m, 2H) , 3.90(s,3H), 3.95(s,3H), 7 . 1 0 (br - t , 1H) , 
7 . 17 (d, J=8 . 0Hz , 1H) , 7 . 3 4 ( d , J= 2 . 4Hz , 1H ) , 7 . 4 0 (br - t , 1H ) , 
7.43 (dd, J=8.8,2.4Hz,lH) , 7.9 3 ( d , J= 8 . 8Hz , 1H ) , 
7 . 99 (dd, J=7 . 6 , 1 . 6Hz , 1H) , 10.89 (br- s, 1H) . 
MS (FAB) m/z 378 (M+H) \ 
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Example 233 Synthpsis of 1 - ( 1 - ethy 1 pi ppra y. i n - 4 - y 1 ) - 8 - 
fl'inrn-3 - f 4 - me thoxyph snyl ) i soqn i nolinp d ihydroch 1 or i de 
(233-1) 2-Fluoro-f)-iodoben?;a1 dehy de , 



2 - Fluoro - 6 - iodobenzoni trile (10.274 g) was dissolved in 
toluene (100 ml), followed by the dropwise addition of 1 . 5M 
di isobutylaluminium hydride/ toluene solution (31 ml) in 
nitrogen atmosphere at -70 C, and the mixture was stirred for 
25 min. Subsequently, it was stirred at room temperature for 
further 45 min. To the mixture was added 5% sulfuric acid, and 
it was stirred for 1 hr . Sequentially, the resulting solution 
was extracted with ethyl acetate, and the resulting organic 
layer was washed with water, dried (over MgSOJ and evaporated . 
The resulting residue was purified by silica gel column 
chromatography (ethyl aceta te/hexane system) , to give the title 
compound as a yellow oil (8.683 g, yield; 83%) . 
"H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 7 . 1 5 - 7 . 2 6 ( 2H , m) , 
7 . 82 (1H, d, J=7 . 6Hz) , 1 0 . 15 ( 1H , s ) . 

(233-2) 1 - M -Rf.hy1pipfira7iTi.4-y1 1 - fi - f 1 unro- ? - U- 
methoxyphe.nyl ) isoquinnl ins dihydrochl orirlp 



F 




449 



98046PCT 




'ft 

N 
I 

Et 

2 -Fluoro- 6 - iodobenzalhyde (7.012 g) and 4- 
methoxyphenylacetylene (4.756 g) were treated in the same 
manner as in Example 139-1, and then the resulting product was 
treated in the same manner as in Example 251-3 and continuously 
in the same manner as in Example 251-4, to give 8-fluoro-3- 
(4 -methoxyphenyl ) isoquinol ine - 2 - oxide as a grayish black 
solid (4.566 g) . A part (234 mg) of the solid was treated in 
the same manner as in Example 251-5, to give the hydrochloride 
of the title compound as yellow crystals (217 mg, yield; 29%) . 
Hydrochloride : 
m.p.; 222-227°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5{ppm) 1 . 3 0 ( 3H , t , J = 7 . 2Hz ) , 3.13- 
3.24(4H,m), 3 . 4 5 ( 2H , t , J = 14Hz ) , 3 . 6 0 ( 2H , d , J = 1 1 . 6Hz ) , 
3 . 93 (2H, d, J = 14Hz) , 7 . 0 6 ( 2H , d , J= 8 . 8Hz ) , 
7 . 32 (1H, ddd, J=12 . 8Hz, 7 . 9Hz, 1Hz) , 

7 . 68 (1H, ddd, J=8 . 2Hz , 7 . 9Hz, 4 . 8Hz) , 7 . 7 6 ( 1H , dd , J= 8 . 2Hz . 1Hz) , 
7 . 98 (1H, d, J = 2 . 4Hz) , 8 . 14 ( 2H , d , J= 8 . 8Hz ) , 11 . 00 - 11 . 10 ( 1H , br - 
s) . 

FAB -Mass ; 366 (MH* ) . 
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TTvanipl p 234 SynthPRiR nf 1 - ( 1 - Pf.hyl pi pgra 7 i n - 4 -yl ) - 8 
f 1 nnrn - 3 - f 4 - ( ?. -hydrox ypthnxyl phenyl 1 isnqninnl ine 
d i hydrochl OTi de 

f 234 - 1 ) 1 - fl - Krhy1pippra7in-4-v1 ) -8-f lnorn-V ( 4- 
hyd-roxypheny l ^ i <=ioqui nol ine 



In the same manner as in Example 3-1, the title compound 
was obtained as a yellow solid (1.636 g, yield; 75%) from 
1- (1 -ethylpiperazin-4 -yl) -8-fluoro-3- (4- 
methoxyphenyl) isoquinoline (2.285 g) . 
X H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 2 2 ( 3H , t , J=7 . 2Hz ) , 
2 . 61 (2H, q, J=7 . 2Hz) , 2 . 82 (4H , br - s ) , 3 . 54 (4H , br - s ) , 
6 . 94 (2H, d, J=8 . 8Hz) , 7 . 0 5 ( 1H , ddd , J= 12 . 5Hz , 7 . 6Hz , 1 . 2Hz ) , 
7 . 4 8 (1H, td, J = 7 . 6Hz , 4 . 8Hz) , 7 . 52 (1H, dd, J = 7 . 6Hz , 1 . 2Hz) , 
7.54(lH,s), 8 . 07 (2H, d, J=8 . 8Hz) . 

(234 - 2 ) 1 - M - Ethyl pi ppra7in-4-y1 ) - 8 - f 1 nnrn- 3 - f 4 - (2 - 
arpfoxypfhoxy) phenyl 1 i somii noline 




.OH 



Et 
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.0. 



'Me 



Et 



In the same manner as in Example 300 -2 , the title compound 
was obtained as a colorless oil (327 mg, yield; 50%) from 
1- (l-ethylpiperazin-4-yl) -8-fluoro-3- (4- 

hydroxyphenyl) isoguinoline (527 mg) and 2-bromoethyl acetate 
(188 ml) . 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( 3H, t , J-7 . 2Hz ) , 2.12(3H,s) , 
2 . 53 (2H, q, J=7 . 2Hz) , 2 . 7 1 ( 4H , br - s ) , 3 . 53 (4H, br-s) , 
4.23 (2H, t, J = 4.8Hz) , 4 . 4 5 ( 2H , t , J=4 . 8Hz ) , 7 . 0 0 ( 2H , d , J= 8 . 8Hz ) , 
7.04 (lH,ddd, J- 12.5Hz, 7. 6Hz, 1.2Hz) , 

7 . 4 6 (1H, td, J=7 . 6Hz , 4 . 8Hz) , 7 .51 (1H, dd, J=7 . 6Hz, 1.2Hz), 
7.52{lH,s), 8 . 10 (2H, d, J = 8 . 8Hz) . 

(234-3) 1 - (1 - Et.hvlDinera^in-4-yl ) - 8 - f 1 nnrn - 3 - U- 10.- 
hydroxyethoxy) phenyl ) i snqni nnl i ne dihydrnrhl nri Hp 




^OH 



F 




.N. 



Et 
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1- (l-Ethylpiperazin-4-yl) -8-fluoro-3- [4- (2- 
acetoxyethoxy) phenyl] isoquinoline (527 mg) was dissolved in 
ethanol (16 ml), followed by the addition of 2N sodium hydroxide 
(8 ml) , and the mixture was stirred at room temperature 
overnight. The reaction mixture was evaporated, and then it 
was partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgSOj and 
evaporated. The resulting residue was purified by (NH) silica 
gel column chromatography (ethyl acetate/hexane system) . Then, 
the resulting product was converted into a hydrochloride in a 
conventional manner, and then recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (343 mg, yield 97%) . 
Hydrochloride : 
m.p.; 215-219°C 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 6 (ppm) 1 . 3 0 ( 3H , t , J = 7 . 2Hz ) , 3.13- 

3.25(4H,m), 3 . 4 3 ( 2H , t , J= 13 . 6Hz ) , 3 . 6 0 ( 2H , d , J= 1 1 . 6Hz ) , 

3 . 73 (2H, t, J = 5Hz) , 3 . 9 3 ( 2H , d , J= 13 . 6Hz ) , 4 . 0 4 ( 2H , t , J=5Hz ) , 

7.06(2H,d,J=8.8Hz), 7.31 (1H, ddd, J=12 . 8Hz, 7 . 9Hz, 1Hz) , 

7 . 67 (1H, ddd, J=8.2Hz,7.9Hz,4.8Hz) , 7 . 7 5 ( 1H , dd , J= 8 . 2Hz , 1Hz ) , 

7 . 98 (1H, d, J=2Hz) , 8 . 13 (2H, d, J=8 . 8Hz) , 1 0 . 8 5 - 1 0 . 9 5 ( 1H , br - s ) . 

FAB - Mass ; 396 (MH*) . 

F.y ample 23 S Synthesis of 1 - (1 -ethylpiperazi n - 4 -yl ) - 8 - 
methoxy- 3 - ( 4 -methnxyphenyl ) i snqinnoline di hydro chl oride 
(23S - 1 ) a -Methoxy- 3 - (4 - msthoxyphpnyl ) i snqninnlin - 1 - ( 2H) -on e 
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MeO O 



Ethyl 2 -methoxy- 6 -me thylbenzoate (5.011 g) was dissolved 
in tetrahydrof uran (20 ml), followed by the addition of 1 . 5M 
lithium diisopropylamide/cyclohexane solution (19 ml) in 
nitrogen atmosphere at -70 C. The resulting mixture was 
stirred for 45 min. Anisonitrile (3.462 g) /tetrahydrof uran 
(10 ml) solution was added to the reaction mixture . The cooling 
bath was removed, and then the mixture was stirred for 100 min. 
An aqueous solution of saturated ammonium chloride and ethyl 
acetate were added to the reaction solution, and the mixture 
was stirred for 30 min. The resulting insoluble matters were 
collected by filtration, and then washed with ethyl acetate and 
water, to give the title compound as a pale yellow solid (991 
mg, yield; 13%) . 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 3.87(3H,s), 4.02(3H,s). 
6.58(lH,s), 6 . 93 (1H, d, J=7 . 6Hz) , 7 . 0 1 ( 2H , d , J= 8 . 8Hz ) , 
7 . 11 (1H, d, J = 7 . 6Hz) , 7 . 52 -7 . 58 (3H,m) , 8 . 5 8 ( 1H , br - s ) . 
(21^,-7) 1 - M -F.t-h y1pi ppra7in-4-yl ) - 8 - methoxy - 3 - U- 
methoxyphenyl ) i soquinol ine di hydrochloride 
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MeO N. 



8-Methoxy-3- { 4 -methoxyphenyl ) isoquinol in - 1 - (2H) -one 
(991 mg) was treated in the same manner as in Example 252-3, 
to give the hydrochloride of the title compound as colorless 
crystals (recrys tallized from 10% hydrous ethanol/isopropyl 
ether) (1.115 g, yield; 71%). 
Hydrochloride : 
m.p.; 237-241°C 

1 H-NMR(400MHz, CDClj) ; <5(ppm) 1 . 3 0 ( 3H , t , J=7 . 2Hz ) , 3.12- 
3.36(6H,m). 3.59(2H,d, J=10.4Hz) , 3 . 91 (2H , d, J=12 . 4Hz) , 
7 . 02 (1H, d, J=8Hz) , 7 . 04 (2H, d, J=8 . 8Hz) , 7 . 44 ( 1H , d , J= 8Hz ) , 
7 . 58 (1H, t, J=8Hz) , 7.82(lH,s), 8 . 11 ( 2H , d , J= 8 . 8Hz ) , 
10 . 67 (lH,br-s) . 
ESI -Mass ; 37 8 (MH*) . 

K^amplp 236 Synt-hpsis of 1 - ( 1 - - propyl r> i nera z i n - 4 - vl ) - 3 - f 4 - 
Tnet.hoxyphfiriyl ) i snqn i not i ne di hydrochl oride 
( 23fi - 1 ) 1 - U -Fnrmylpippra^invl ) -3 - (4 - 
mpfhoxyphpnyl 1 i soqui noiine 
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,OMe 



0 



CHO 



In the same manner as in Example 322, the title compound 
was obtained as a yellow amorphous (4.797 g, yield; 86%) from 
l-chloro-3- (4 -methoxyphenyl) isoquinoline (4.316 g) and 1- 
piperazinecarboxyaldehyde (4.6 ml). 
L H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 3 . 47 - 3 . 5 0 ( 2H , m) , 

7 . 48 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 61 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 
7.68(lH,s), 7 . 80 (1H, d, J=8Hz) , 8 . 10 (2H ( d, J=8 . 8Hz) , 
8 . 16 (1H, s) . 

(236-2) 1 - Pi'ppra^inyl - 3- (4 -msl-hoxyphpnyl ) i Rpqi^i npl ins 



methoxyphenyl) isoquinoline (4.79-7 g) was dissolved in ethanol 
(85 ml) , followed by the addition of 2N sodium hydroxide (35 
ml), and the mixture was heated under reflux for 4 hr . The 




.OMe 



H 



1 - (4 - Formylpiperazinyl) - 3 - (4 - 
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reaction mixture was evaporated, water was added thereto, and 
extracted with chloroform. The resulting organic layer was 
washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by (NH) silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give the title 
compound as a colorless solid (2.720 g, yield; 63%). 
1 K - NMR (400MHz , CDC1 3 ) ; 5 (ppm) 3.16-3.19(4H,m) , 3.47-3.51(4H,m) , 
3.88(3H,s), 7 . 01 (2H, d, J=8 . 8Hz) , 7 . 44 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 
7 .57 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 .77 (1H, d, J=8Hz) , 
8.07 (1H, d, J = 8Hz) , 8 . 12 ( 2H , d , J= 8 . 8Hz) . 

1 - (1 -Pr opylpipgrazin-4-yl) -3- (4- 
mPthoxyphpnyl ) i soquinol ine d i hydroch 1 or i de 



l-Piperazinyl-3- (4 - methoxyphenyl ) isoquinoline (319 mg) 
was dissolved in N, N-dimethylf ormamide (3 ml) , followed by the 
addition of 1 -bromopropane (91 ml) and tr ie thylamine (167 ml) , 
and the mixture was stirred at 50°C overnight. The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgSOj and evaporated. The resulting residue was purified by 




.OMe 
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silica gel column chromatography (methylene chloride/methanol 
system) . Then, the resulting product was converted into a 
hydrochloride in a conventional manner and recrys tallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (380 mg, yield; 90%) . 
Hydrochloride : 
m.p. ; 220-226°C 

'H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 0 . 9 3 ( 3H , t , J = 7 . 2Hz ) , 1.72- 

1.82(2H,m), 3 .07-3 . 13 (2H,m) , 3 . 32 ( 1H , t , J=l 1Hz ) , 

3 . 35 (1H, t, J=llHz) , 3.52 (2H, t, J=14Hz) , 3 . 6 0 ( 2H , d , J= 1 1Hz ) , 

3.8K3H.S), 3 . 95 (2H, d, J=14Hz) , 7 . 0 5 ( 2H , d , J = 8 . 8Hz ) , 

7. 5 5 (1H, ddd, J=8Hz ,7Hz ,1.2Hz) , 7.7 0 ( 1H , ddd , J= 8Hz , 7Hz , 1.2Hz) , 

7 . 93 (1H, d, J=8Hz) , 7.97(lH,s), 8 . 07 ( 1H , d , J= 8Hz ) , 

8.13 (2H, d, J=8 . 8Hz) , 1 0 . 9 3 ( 1H , br - s ) . 

ESI -Mass ; 362 (MH*) . 

F.y^Tnpl p 237 Synthpsis of 1 - ( 1 - propy 1 p iper a z i n - 4 - y 1 ) - 3 - T 4 - 
{ 7 -hydrnxypt-hnxy) phenyl 1 isoquinol ine di hydroc hl ori de 
(237 - 1 > 1 - fl - P-rnpy1pipRT-a7:iri-4-y1 ) - 3- (4- 

hyrirnx yphpnyl ) i soqn innline 
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In the same manner as in Example 3-1, the title compound 
was obtained as a pale brown solid (853 mg, yield; 78%) from 
1- (l-propylpiperazin-4 -yl) -3- (4 -methoxyphenyl) isoquinoline 
(1.147 g) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0 . 97 (3H, t , J=7 . 6Hz) , 1.56- 
1.66(2H,m), 2.43-2.48(2H,m) , 2 . 77 ( 4H , t , J=4 . 4Hz ) , 
3.57(4H,t,J=4.4Hz), 6.93(2H,d,J=8.8Hz), 

7.43 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 . 57 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 
7.61(lH,s), 7 . 76 (1H, d, J=8Hz) , 8 . 0 8 ( 2H , d , J= 8 . 8Hz ) . 
(711 - 2) 1 - M - Propyl pipprazin -4 -yl 1 - 3- U- (2- 
liyHrnvypt-hnyy) phpnyl 1 i snqn i no! ins rii hydrochloride 



1- (l-Propylpiperazin-4 -yl) -3- (4- 
hydroxyphenyl ) i soquinol ine (853 mg) was dissolved in N,N- 
dimethylf ormamide (12 ml) , followed by the addition of 60% 
sodium hydride (120 mg) under ice-cooling, and the mixture was 
stirred at room temperature for -1 hr. The reaction solution 
was ice-cooled again, followed by the addition of (2- 
bromoethoxy) - t - butyldimethyl si lane (718 mg) , and the mixture 




0. 




N. 
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was stirred overnight. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried {over MgS0 4 ) and evaporated. The 
resulting residue was dissolved in tetrahydrof uran {10 ml) . To 
the mixture , 1 . OM te trabutylammonium fluoride/ tetrahydrof uran 
solution (2.8 ml) was added under ice-cooling. The resulting 
mixture was stirred, as it was, at room temperature for 1 hr. 
The reaction mixture was evaporated, and then purified by silica 
gel column chromatography {methylene chloride/methanol 
system) . Sequentially, the resulting product was converted 
into a hydrochloride in a conventional manner, and then 
recrystallized from ethanol/isopropyl ether, to give the 
hydrochloride of the title compound as yellow crystals (485 mg, 
yield; 40%) . 
Hydrochloride : 
m.p. ; 22 0-225°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 0 . 9 3 ( 3H , t , J = 7 . 6Hz ) , 1.72- 
1.82(2H,m), 3 . 07 -3 . 15 (2H,m) , 3 . 3 3 ( 1H , t , J= 1 0 . 6Hz ) , 
3 . 36 (1H, t, J=10 . 6Hz) , 3 .51 (2H, t, J-13 . 6Hz) , 

3 . 60 (2H, d, J=10 . 6Hz) , 3 . 73 (2H, t, J=5Hz) , 3 . 9 5 ( 2H , d , J= 13 . 6Hz ) , 
4.04(2H,t,J=5Hz) , 7.05(2H,d,J=8.8Hz) , 
7.55 (1H, ddd, J=8 .4Hz, 7Hz, 1 . 2Hz) , 

7.70 (1H, ddd, J=8 .4Hz, 7 Hz, 1 . 2Hz) , 7.93(lH,d,J=8.4Hz), 
7 . 9 7 (1H, s) , 8 . 07 (1H, d, J=8 . 4Hz) , - 8.12(2H,d,J=8.8Hz), 
10 . 88 (1H, br- s) . 
ESI -Mass ; 392 (MH* ) . 
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Rvanipl p 33ft ^ynt-hPs i s nf 1 - f 1 - i Ronronvl ni nera z i n - 4 - vl ) - 3 
(4-mPt-hovypbPnyl ) i snq ninnl inp. dihv drochl oride 



In the same manner as in Example 23 6, the hydrochloride 
of the title compound was obtained as pale brown crystals 
(recrystalized from ethanol/isopropyl ether) (189 mg, yield; 
80%) f rom 1 -piperazinyl - 3 - (4 -me thoxyphenyl ) isoquinoline (160 
mg) and 2 -bromopropane (470 ml). 
Hydrochloride : 
m.p.; 2 2 0°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1.35(6H,d,J=6.8Hz) , 

3 . 36 (1H, t, J = 10Hz) , 3 . 39 (1H, t, J=10Hz) , 3 . 4 8 - 3 . 6 4 ( 5H , m) , 

3.94(2H,d,J=13.6Hz) , 7.04(2H,d,J=8.8Hz) , 

7.54 {1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 69 (1H. ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
7 . 92 (1H, d, J=8Hz) , 7.97(1H,S), 8 . 11 { 1H , d, J= 8Hz) , 
8 . 13 (2H, d, J = 8 . 8Hz) , 1 1 . 14 ( 1H , br - s ) . 
ESI -Mass; 3 62 (MH* ) . 

F.yamplp 239 Synthes is of 1 - ( 1 - e ye 1 onroDYl p i neraz i n - 4 - yl ) - 3 - 
(4 -mpt.hnxyphenyl ) i snqninoli np di hyd rochl ori de 




.OMe 



Me" 



Me 
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l-Chloro-3 - (4 -methoxyphenyl) isoquinoline (514 mg) , and 
1 - cyclopropylpiperazine hydrochloride salt (378 mg) described 
in JP-A 62-129273 were dissolved in dimethyl sulfoxide (7 ml) , 
followed by the addition of potassium carbonate (788 mg) , and 
the resulting mixture was stirred at 100°C overnight. The 
reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water , dried 
(over MgSO„) and evaporated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) . The resulting product was 
converted into a hydrochloride in a conventional manner, and 
then recrystallized from ethanol/isopropyl ether, to give the 
hydrochloride of the title compound as yellow crystals (136 mg , 
yield; 16%) . 
Hydrochloride : 
m.p . ; 138 - 143°C 

"H-NMR (400MHz , DMSO-d 6 ) ; d (ppm) 0 . 8 0 - 0 . 8 8 ( 4H , br - q) , 1.18- 

1 . 22 (4H, br-q) , 2 . 9 3 - 3 . 0 2 ( 1H , m) , 3 . 4 8 - 3 . 6 3 ( 6 H , m) , 3.80(3H,s), 

3.92-3.98(2H,d,J=9.6Hz) , 7 . 04 ( 2H , d , J= 8 . 8Hz) , 

462 



98046PCT 



7.5 5 (lH,ddd, J=8Hz ,7Hz, 1.2Hz ) , 7.6 9 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) 
7 . 93 (1H, d, J=8Hz) , 7.97(lH,s), 8 . 07 ( IK, d, J=8Hz ) , 
8.13 {2H,d,J= 8.8Hz) , 11 . 08 ( 1H, br - s) . 
ESI -Mass; 360 (MH* ) . 

RvampIP 340 fiyni-hPflifi o f 1 - M - a 1 1 v l ni npra v . i n - 4 - vl ) - 3 - ( 4 - 

mpMinyyphpnyl ) i sogni nol i r\e>. di hvd rochl ori.de 

,OMe 

II' 




In the same manner as in Example 236, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystalized from ethanol) (364 mg, yield; 80%) from 1- 
piperazinyl - 3 - (4 -methoxyphenyl ) isoquinoline {319 mg) and 
allyl bromide (87 ml) . 
Hydrochloride : 
m.p.; 111-116°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 3 . 2 8 - 3 . 3 8 ( 2 H , m) , 3.45- 

3.58(4H,m), 3.81(3H,s), 3 . 82 - 3 . 8 8 ( 2H , br - 1 ) , 

3 . 96 (2H, d, J = 14Hz) , 5 . 50 - 5 . 60 ( 2H ,-m) . 6 . 00 - 6 . 12 ( 1H, m) , 

7.05(2H,d,J=8.8Hz), 7 . 55 ( 1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 

7 . 7 0 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 7.93 (lH,d,J=8.8Hz) , 
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7.97(lH,s), 8.07 <lH,d, J=8Hz) , 8 . 13 (2H, d, J=8 . 8Hz) , 
11 . 31 (1H, br-s) . 
ESI - Mass ; 360 (MH*) . 

Example 241 Synthpsis nf 1 - \ 1 - ( 7 - f 1 no top thy! ) pi psra 7. i n - A 
y ll - 3 - (4 -methoxyphenyl 1 isoquinol ine dihydrochl nri de 




F 



In the same manner as in Example 236, the hydrochloride 
of the title compound was obtained as yellow crystals 
{recrystallized from ethanol) (355 mg, yield; 80%) from 1- 
piperazinyl - 3 - (4 - methoxyphenyl ) isoquinoline (319 mg) and 1- 
bromo - 2 - f luoroethane (74 ml) . 
Hydrochloride : 
m.p. ; 120-124°C 

'H-NMR (400MHz, DMSO-d s ) ; S(ppm) 3 . 44 - 3 . 6 8 ( 8H , m) , 3.81(3H,s), 
3 . 98 (2H, d, J=12Hz) , 4 . 91 ( 1H , t , J=4 . 2Hz ) , 5 . 0 2 ( 1H , t , J=4 . 2Hz ) , 
7.05(2H,d,J=8. 8Hz) , 7 . 55 (1H, ddd, J= 8Hz , 7 Hz , 1 . 2Hz ) , 
7 .70 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 ; 9 3 ( 1H , d , J= 8Hz ) , 7.98{lH,s), 
8 . 08 (1H, d, J = 8Hz) , 8 . 1 3 ( 2H , d , J= 8Hz ) , 1 1 . 3 5 ( 1H , br - s ) . 
ESI-Mass; 362 (MH*) . 
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Rvampl p 2 A 2 fiynt-hPsi R nf 1 - U - ( 2 - hyri roxve th vl ) ni nera z i n - 1 
yl ] - ^ - (4 -niet-hnyyphenyl ) i gogui nolinp rii hyrirorhl ori de 

/\ ^OMe 



A mixture of 1 -chloro- 3 - (4 -methoxyphenyl ) isoquinoline 
(0.79 g) obtained in Example 10-2, l-(2- 

hydroxyethyl ) piperazine (0.6 g), and potassium carbonate (0.83 
g) was reacted in dimethylf ormamide (10 ml) at 100°C for 6 hr. 
The reaction mixture solution was evaporated. Ethyl acetate 
and water were added to the resulting residue. The resulting 
organic layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
the free compound of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; (5 (ppm) 3.87(s,3H), 7 . 0 2 (d , J= 8 . 4Hz , 2H ) , 
7.61 (br- 1 , 1H) , 7 .71 (br- t, 1H) , 7 . 84 (d, J=8 . 0Hz , 1H) , 7 . 92 (s, 1H) , 
8 . 07 (d, J=8 . 4Hz , 2H) , 8 . 32 (d, J=8 . 0Hz , 1H) . 




OH 



The resulting free compound was converted into a 
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hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.48 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 163-16 5°C 

X H-NMR (400MHz. DMS0-d 6 ) ; <5 (ppm) 3.27(m,2H), 
3.4 2 (t, J=11.0Hz,2H) , 3.5 3 ( t , J=ll . 0Hz , 2H) , 
3 . 65 (d, J=ll . 0Hz, 2H) , 3.80(s,3H), 3.82 (m,2H), 

3 . 94 (d, J=ll . 0Hz, 2H) , 7 . 05 ( d , J= 8 . 4Hz , 2H) , 7 . 55 ( t , J= 8 . 0Hz , 1H) , 
7 .70 (t, J-B.OHz, 1H) , 7 . 92 (d, J=8 . 0Hz , 1H) , 7.97{s,lH), 
8 . 06 (t, J=8 . 0Hz, 1H) , 8.13 (d, J=8.4Hz,2H) , 10.68(m,lH). 
MS (FAB) m/z 364 (M+H) * . 

Kyampl p» 243 Synt-hpsi s of 3 - (4 - 

pfhylsnlfnnyl ami rtome thy I phenyl ) -1 - \A- (2 - 

hyriroxy^t-hyl )pippra7in-1 -yll isoquinolins hydrochl oride 



The free compound of the title compound was obtained (118 
mg, yield; 62%) from 1 - chloro - 3 - ( 4 - 

ethylsulf onylaminome thylphenyl ) i soquinol ine (152 mg) and 4- 
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hydroxyethylpiperazine (1 ml) in the same manner as in Example 
10. The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 171-174°C 

1 H-NMR(400MHz / DMSO-d s ) ; d (ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H) , 

2.99(q, J=7.6Hz,2H) , 3 . 3 0 - 3 . 34 (m, 2H) , 3 . 43 - 3 . 52 (m, 2H) , 3.56- 

3.66(m,2H), 3 . 70 (d, J = ll . 2Hz , 2H) , 3 . 87 - 3 . 9 0 (m, 2H) , 

4 . 01 (d, J=12 . 8Hz, 2H) , 4 . 23 ( d , J= 6 . 0Hz , 2H ) , 7 . 50 (d, J=8 . 4Hz , 2H) , 

7.62(t J J=8.0Hz,lH) , 7.73(br,lH), 7 . 5 6 ( t , J= 8 . 0Hz , 1H) , 

8 . 00 (d, J=8 . 0Hz , 1H) , 8.11(s,lH), 8 . 13 (d , J= 8 . 0Hz , 1H) , 

8.20 (d, J=8 . 4Hz , 2H) . 

MS (FAB) m/z 455 (M+H)\ 

Free compound: 

2 H -NMR ( 4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 3 4 ( t , J = 7 . 6Hz , 3H ) , 
2 . 69 ( t, J=5 . 2Hz , 2H) , 2.82(br,4H), 2 . 9 9 ( q , J= 7 . 2Hz , 2H ) , 
3.56(br,4H), 3 . 6 9 ( t , J= 5 . 2Hz , 2H ) , 4 . 3 6 ( d , J= 4 . 4Hz , 2H ) , 
4.74(br,lH), 7 .44 (d, J=8.4Hz,2H) , 

7.48 (ddd, J=8.4,8.0,1.2Hz,lH), 7.60 (ddd, J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 
7.70(s,lH), 7 . 79 (d, J=8 . 0Hz , 1H) , 8 . 07 (d , J= 8 . 4Hz , 1H) , 
8.16 (d, J=8 . 4Hz , 2H) . 

Fxampl e 244 Synthesis of 8 - (4 - ef.hylpiperazin - 1 -yl ) - 6 - (4 - 
mpt-.hnxyphsTiyl ) pyri do f2 . 3 - c 1 pyridi ne hydrochloride 
(244-1 ) ?. - Cyano - ^ - (4 - me thoxypheny 1 ) ethynyl pyr i dine 



4 6 7 



A mixture of 3 -bromo - 2 - cyanopyridine (3 .63 g, 19.8 mmol ) , 
4 - ethynylanisole (3.15 g, 1.2 equivalents), 

dichlorobis (triphenylphosphine) palladium (II) (0.28 g, 0.02 
equivalent), copper (I) iodide (0.14 g) , trie thylamine (60 ml) 
and dry pyridine (6 ml) was heated under reflux in nitrogen 
atmosphere f or 12 . 5 hr . After the mixture was cooled as it was , 
ethyl acetate and a 10% aqueous solution of sodium carbonate 
were added thereto. The resulting mixture was stirred, and the 
resulting insoluble matters were filtered off. The organic 
layer was separated and washed with water/brine (l:l(v/v)) and 
brine in this order, and then dried over magnesium sulfate . The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (n - hexane/ethyl 
acetate/chlorof orm/methanol system) . The resulting product 
was recrystallized from chlorof orm/n - hexane , to give the title 
compound as a pale yellow powder (3.53 g, yield; 81%) . 
'H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 3.85(s,3H), 3 . 9 2 ( d , J= 9 . OH z , 2H) , 
7 . 47 (dd, J=4 . 8 , 8 . 0Hz , 1H) , 7 . 5 7 ( d , J= 9 . 0Hz , 2H ) , 
7 . 9 0 (dd, J=l . 6 , 8 . 0Hz , 1H) , 8 . 6 0 ( dd , J= 1 . 6 , 4 . 8Hz , 1H) . 
C?.dd-7.) d- (A - Mp l-hoxy phenyl ) - 7 . 8 - d i h vdrnovr i do r 2 . 3- 
<-] py"i di n - 8 -one 
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OMe 



O 

Polyphosphoric acid (45 g) was added to 2 - cyano - 3 - ( 4 - 
methoxyphenyl) e thynylpyr idine (3.07 g, 13.1 mmol), which was 
then stirred at 110-120°C for 15 min. After cooling as it was, 
ice was added thereto and the mixture was stirred. Ethyl 
acetate and sodium carbonate were added thereto, and the pH of 
the aqueous layer was adjusted to about pH 8. The organic layer 
was separated and washed with brine, and then dried over 
magnesium sulfate. The solvent was evaporated, to give 2.43 
g of a pale brown powder. 

Sodium acetate of 5.88 g was added to the resulting pale 
brown powder, which was then stirred in a sealed tube at 120 C 
for 13 nr. After cooled as it was, water was added thereto, 
and then it was extracted with chloroform. The organic layer 
was separated and washed with brine, and then dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) . The resulting 
product was reprecipi tated with chlorof orm/n - hexane , to give 
the title compound as a pale brown powder (0.71 g, yield; 21%) . 
: H-NMR (400MHz, DMSO-d 6 ) ; 8 (ppm) 3.83 (s,3H), 6.83 (s.lH). 
7 . 06 (d, J=8 . 8Hz ,2H), 7.67(dd,J = 4.2,8.2Hz,lH), 

4 6 9 




8046PCT 



7 .77 (d, J=8 . 8Hz, 2H) , 8 . 11 (dd, J=l . 6 , 8 .2Hz, 1H) , 
8 .72 (dd, J=l . 6, 4 .2Hz, 1H) , 11 .71 (s, 1H) . 
(2AA -3) «- U-Rfhylpipprasin-I -vl) -fi - (4- 
mPl-hnxyphpnyl ) pyri do [2. r 3 - r.} p y ri dine hvd rochl or i de 




Phosphorus oxychloride (20 ml) was added to 6- (4- 
methoxyphenyl) -7 , 8 - dihydropyrido [2,3 - c ] pyri din - 8 - one (0.70 g, 
2.77 mmol) , and the mixture was heated under reflux for 1.5 hr. 
After cooling as it was, excess phosphorus oxychloride was 
evaporated. To the resulting residue was added N- 
ethylpiperazine (35 ml) , and the mixture was stirred in nitrogen 
atmosphere at 100°C for 2 hr . After cooling as it was, the 
reaction solution was evaporated. The resulting residue was 
dissolved in ethyl acetate, washed sequentially with a 10% 
aqueous solution of sodium carbonate, water and brine, and dried 
over magnesium sulfate. Then, the solvent was evaporated, and 
the resulting residue was purified by NH-silica gel column 
chromatography (n - hexane/ethyl acetate system) , to give the 
title compound as pale brown crystals (0.98 g, yield; 
quantitative) . 
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The resulting compound was converted into a hydrochloride in 
a conventional manner, and recrystallized from 
ethanol/diisopropyl ether, to give 0.98 g of the hydrochloride 
of the title compound. 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d s ) ; 5(ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 3.16- 
3.28<m,4H), 3 . 55 - 3 . 65 (m, 4H) , 3.83(s,3H), 5 . 1 5 (br - d , 2H) , 
7.07(d, J=9.0HZ,2H) , 7 . 7 0 (dd, J=4 . 2 , 8 . 4Hz , 1H) , 7.85(s,lH), 
8 . 14 (d, J=9 . 0Hz, 2H) , 8 . 3 2 ( dd , J= 1 . 6 , 8 .4Hz , 1H) , 
8.8 3 (dd, J = 1.6, 4.2Hz, 1H) , 1 0 . 7 3 (br - s , 1H ) . 
MS ( FAB) m/z 349 (M+H)\ 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; d (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 

2.53 (q, J = 7.2Hz,2H) , 2 . 74 (br - 1 , 4H) , 3.88(s,3H), 4 . 15 (br - 1 , 4H) , 

7 . 01 (d, J=8 . 8Hz , 2H) , 7.42(s,lH), 7 . 44 (dd, J=4 . 0 , 8 . 0Hz , 1H) , 

8.02(dd,J=1.6,8.0Hz,lH) , 8.11(d,J=8.8Hz,2H) , 

8 . 75 (dd, J=l . 6, 4 . 0Hz, 1H) . 

^TtipiP 245 S ynthe s i s of 8 - (1 - ethyl pi pera z i n - 4 -yl ) - 6 - f4 - ( 2 - 

hyd-rnxypthoxy^ phenyl I - 1 f 7 -naph thyri flinp d i hydrochl or i de 



To 6 - amino - 8 -bromo - 1 , 7 -naphthyridine (6.554 g) 
synthesized according to Tetrahedron Letters, 12, 1233, 1966 
was added 48% hydrobromic acid (55 ml) . Sodium nitrite (4.141 




Br 
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g) was added thereto in small portions under ice-cooling, and 
the mixture was stirred overnight. The reaction mixture was 
basified by adding 5N sodium hydroxide thereto, and it was 
extracted with ethyl acetate. The resulting organic layer was 
washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound as a yellowish orange solid (2.856 g, yield; 34%). 
1 H - NMR ( 4 0 0MHz , CDCI3 ) ; <S(ppm) 7 . 7 0 ( 1H , dd , J= 8 . 4Hz , 4Hz ) , 
8 . 12 (1H, dd, J=8 . 4Hz, 1 . GHz) , 9 . 15 (1H, dd, J = 4Hz , 1 . 6Hz) . 
(245-2) fi-Brnmn-fi - ( 1 - ethyl pi per a 7. i n - 4 -yl ) -1,7 - naphthyr idine 

/\ ^\ /Br 



6 , 8 -Dibromo - 1 , 7 - naphthyridine (3.464 g) was added to 
1 - e thylpiperazine (10 ml), and the resulting mixture was 
stirred at 100 C for 15 min . The reaction mixture was 
evaporated, and then partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water , dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a 
yellowish orange solid (3.780 g, yield; 98%). 




Et 
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X H-NMR (400MHz, CDC1 3 ) ; (5 (ppm) 1 . 15 ( 3H , t , J= 7 . 2Hz ) , 
2.50(2H,q, J=7.2Hz) , 2 . 67 { 4H , t , J= 5Hz ) , 4 . 1 9 (4H , t , J= 5Hz ) , 
7 . 14 (1H, s) , 7 .45 (1H, dd, J=8 . 4Hz, 4Hz) , 

7 . 8 8 (1H, dd, J=8 . 4Hz , 1 . 6Hz) , 8.75 { 1H , dd , J=4Hz , 1 . 6Hz) . 

8 - M -Et.hylpiperazin-4-yl ) -6- U- (2- 
hy^royyst.hnxy) phenyl 1-1.7 -nsphthyri rH ne dihydrochl ori de 




In the same manner as in Example 3 00, the hydrochloride 
of the title compound was obtained as yellow crystals (374 mg, 
yield; 67%) from 6 - bromo - 8 - ( 1 - e thylpiperaz in - 4 - yl ) - 1 , 7 - 
naphthyridine (385 mg) and 4 - tr ibu tyl s tannylphenoxye thyl 
acetate (684 mg) . 
Hydrochloride : 
m.p.; 137-143°C 

X H-NMR (400MHz, DMSO-d 5 ) ; 5 (ppm) 1.29 (3H, t,J = 7 . 2Hz) , 3.10- 

3.26(4H,m), 3 . 57 - 3 . 6 5 ( 4 H . m) , 3 . 7 3 ( 2H , t , J = 5Hz ) , 

4 . 04 (2H, t, J = 4Hz) , 5 . 09 - 5 . 12 ( 2H , m) , 7 . 0 5 ( 2H , d , J= 8 . 8Hz ) , 

7 . 68 (1H, dd, J=8 . 4Hz, 4 . 4Hz) , 7.83{lH,s), 8.11 (2H, d, J=8. BHz) , 

8 . 30 (1H, dd, J=8 . 4Hz , 1 . 6Hz) , 8 . 81 ( 1H , dd, J=4 . 4Hz . 1 . 6Hz) , 

11.05-11.15 (lH,br-s) . 
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ESI-Mass; 379 (MH*) . 

KvaTTipl p 246 fiynthpsis of ft - ( 1 - pf.hyl pi ppra 7. i n - 4 -yl ) - 6 - (4 
[ (S) - 2 -hydroxyprnpoxy] phpnyl } - 1 , 7 -naphl- hyri di np 
ri i hydro chl nri rip 



Me 




Et 



In the same manner as in Example 300, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(459 mg, yield; 77%) from 6 - bromo - 8 - { 1 - e thylpiperazin - 4 - 
yl) -1, 7 -naphthyridine (418 mg) and 2- (4- 

tributylstannylphenoxy) - (S) - 1 -methylethyl acetate (1.136 
mg) . 

Hydrochloride : 
m.p.; 136-140°C 

X H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 6{ppm) 1 . 1 6 ( 3H , d , J= 6 . 4Hz ) , 

1 . 29 (3H, t, J = 7 . 2Hz) , 3 . 1 6 (1H , q, J=7 . 2Hz ) , 3 . 1 8 ( 1H , q , J = 7 . 2Hz ) , 

3.20<lH,t,J=10.8Hz) , 3.23(lH,t,J=10. 8Hz) , 

3 . 58 (2H, t, J=13 . 6Hz) , 3 . 62 ( 1H , q , J= 1 0 . 8Hz ) , 3 . 8 2 - 3 . 9 1 ( 2H , m) , 
3 . 93-4 . 00 <lH,m) , 5 . 1 1 ( 2H , d , J = 1 3 . 6Hz ) , 7 . 0 5 ( 2H , d , J = 8 . 8Hz ) , 
7 . 68 (1H, dd, J=8 . 4Hz , 4 . 4Hz) , 7.83(lH,s), 8 . 1 1 ( 2H , d , J= 8 . 8Hz ) , 
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8.30 (lH,dd,J=8. 4Hz, 1.6Hz) , 8 . 81 ( 1H , dd , 4 . 4Hz , 1 . 6Hz ) , 10.85- 
10 . 95 (lH,br-s) . 
ESI -Mass; 393 (MH*) . 

Rvampl p 247 SynfliPSiR of 8 - ( 1 - pf hyl p i ppra ?. \ n - 4 - y 1 ) - 6 - f 4 - ( 3 
hydroxyprnpyl ) phpnyl 1 - 1 r 7 -rmphthyri dine di hydrochl ori dp 



In the same manner as in Example 167-2, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystalized from ethanol/isopropyl ether) (352 mg, yield; 
62%) from 4 - [3 - ( t-butyldimethylsilyloxy) propyl] - 1 - 
bromobenzene (2.035 g) and 6 - bromo - 8 - ( 1 - e thylpiperazin - 4 - 
yl) - 1, 7 -naphthyridine (418 mg) . 
Hydrochloride : 
m.p.; 119-122°C 

'H-NMR (400MHz, DMS0-d s ) ; 6 (ppm) 1 . 2 9 (3H , t , J = 7 . 2Hz ) , 1.70- 
1.78{2H,m), 2 . 66 (2H, t, J=7 . 6Hz) , 3 . 1 6 ( 1H , q , J= 7 . 2Hz ) , 
3 . 18 (1H, q, J = 7 . 2Hz) , 3 . 2 0 ( 1H , t , J= 12 . 4Hz ) , 3 . 2 3 ( 1H , t , J= 1 2 . 4Hz ) , 
3 . 43 (2H, t , J=6 . 4Hz) , 3 . 5 6 (2H , t , J= 13 . 6Hz ) , 3 . 62 ( 2H , d , J=12 . 4Hz ) , 
7 . 31 (2H, d, J=8 . 8Hz) , 7 . 7 0 ( 1H , dd , J= 8 . 4Hz , 4Hz ) , 7.89(lH,s), 
8 . 08 (2H, d, J=8 . 8Hz) , 8 . 3 3 ( 1H , dd , J = 8 . 4Hz , 1 . 6Hz ) , 




OH 
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8.83 (1H, dd, J=4Hz, 1 . 6Hz) , 10.65-10-75(lH,br-s). 
ESI -Mass; 377 (MH*) - 

TTvampi 24 8 RynthPRiR nf R - ( 1 - r thyl T) i ner a z i n - 4 - vl ) - 6 - f 4 - { 3 

hyHrnyyhiifyl T phpnyl 1 - 1 7 - n aph th yr i d i n p di hvdronhl OTI dft 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystalized from ethanol/isopropyl ether) (346 mg, yield; 
54%) from 4 - [ 3 - ( t - butyldimethy lsi lyloxy ) bu tyl ] - 1 - 
bromobenzene (2.237 g) and 6 - bromo - 8 - ( 1 - ethylpiperazin - 4 - 
yl) - 1 , 7 -naphthyridine (418 mg) . 
Hydrochloride : 
m.p.; 118-121°C 

^-NMR (400MHz, DMSO-d s ) ; 6 (ppm) 1 . 0 8 ( 3H , d , J= 6 . 4Hz ) , 
1 . 29 (3H, t, J = 7 . 2Hz) , 1 . 6 0 - 1 . 6 7 ( 2H , m) , 2 . 5 8 - 2 . 7 5 ( 2H , m) , 
3.15(lH,q, J=7.2Hz) , 3 . 17 ( 1H , q , J= 7 . 2Hz ) , 3 . 1 9 ( 1H , t , J= 1 0 . 8Hz ) , 
3.22 (1H, t, J-10.8HZ) , 3.55-3.64 (5H,m) , 5 . 1 3 ( 2H , d , J= 1 3 . GHz ) , 
7 . 31 (2H, d, J=8 . 8Hz) , 7 . 7 0 { 1H , dd , J= 8 . 4Hz , 4 . 4Hz ) , 7.88(lH,s), 
8 . 07 (2H, d, J=8 . 8Hz) , 8 . 3 3 ( 1H , dd , J= 8 . 4Hz , 1 . 6 Hz ) , 



Me 




"OH 



Et 
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8.83(lH,dd, J-4.4HZ, 1.6Hz) , 11 . 00 - 11 . 10 ( 1H , br - s) . 
ESI -Mass; 391 (MH*) - 

y.vpTnpl p 24 9 fiyn fhpsi s nf R - M - pthyl pipera z i n - 4 - vl ) - 6 - f4 - ( 3 
hyHrnyy-1 -f1nr.- r opT-r.py1 ) phpnvl l -1 . 7 -naTVhthvri d i ne 
rli hyrlr rirVil r>T-i rip 




In the same manner as in Example 27, the hydrochloride 
of the title compound was obtained as yellow hygroscopic 
crystals (135 mg, yield; 30%) from 6-bromo-8- (1- 
ethylpiperazin-4 -yl) - 1, 7 -naphthyridine (321 mg) . 
Hydrochloride : 
m.p.; 123-125°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 2 9 ( 3H , t , J= 7 . 2Hz ) , 1.70- 

2.20(2H,m), 3 . 13 - 3 . 27 ( 4H , m) , 3 . 45 - 3 . 6 5 ( 5H , m) , 

5.15 (2H,d, J = 13 .6Hz) , 5 . 65 (1H, ddd, J=48Hz , 9 . 2Hz , 4Hz) , 

7 . 50 (2H, d. J = 8 . 8Hz) , 7 . 7 2 { 1H , dd , J=8 . 2Hz , 4 . 4Hz ) , 7.96(lH,s), 

8.20(2H,d,J=8.8Hz) , 8.35(lH,dd,J=8.2Hz,1.6Hz) , 

8.86(lH,dd,J=4.4Hz,1.6Hz) , 10. 75-10. 85(lH,br-s) . 

ESI-Mass; 395 (MH*) . 
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Rvampl p 2 50 RynMiPsifi of Pi - M - e thylpi pp.ra 7. i n - 4 - vl ) - 6 - \ 4 
hyHrnxy- 2 -methyl prnpnvy \ phenyl 1-1.7 -naphthvri d ine 
Hi hyHrochl oride 

(250- 1 ) ft - M -Rhhylpipe ragin-A-yl ) - fi - f (4- 
Pt-hnvyparhnnyl mP th ny y ^nhPTi v l 1 -1 . 7 -n anh thvr i d i TIP 



In the same manner as in Example 161 - 3 , the title compound 
was obtained as a yellow oil (362 mg, yield; 72%) from 6- 
bromo- 8 - (1 -ethylpiperazin- 4 -yl) - 1 , 7 - naphthyr idine (403 mg) 
and ethyl 2 - (4 - tributylstannylphenoxy ) acetate (1.374 g) . 
X H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5(ppm) 1 . 17 ( 3H , t , J = 7 . 2Hz ) , 
1.32(3H,t, J=7.2Hz) , 2 . 5 3 ( 2H , q , J=7 . 2Hz ) , 2 . 7 4 ( 4H , t , J= 5Hz ) , 
4 . 15 (4H, t, J=5Hz) , 4 . 29 (2H, q, J=7 . 2Hz) , 4.68(2H,s), 
7 . 01 (2H, d, J=8 . 8Hz) , 7.42(lH,s), 7 . 4 4 ( 1H , dd , J= 8 . 4Hz , 4Hz ) , 
8 . 01 (1H, dd, J=8 . 4Hz , 1.6Hz), 8 .75 (1H, dd, J=4Hz, 1 . 6Hz) . 
(250-2^ fl- n - ■R1-hy1pipp-r a 7 :iTi-4-y 1 ) - 6 - f4 - f 2 - h vd roxv - 2 - 
methyl prnpnxy) phenyl 1 - 1 , 7 -naphthyri di n s di h y droch l nri de or 
compound identifieH by the following analysis dat a — and 
synthetic procedure 



o 




Et 
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I 

Et 

In the same manner as in Example 260, the hydrochloride 
of the title compound was obtained as a yellow solid (348 mg, 
yield; 75%) from 8 - ( 1 - ethylpiperazin- 4 - yl ) - 6 - [ { 4 - 
ethoxycarbonylmethoxy) phenyl] - 1 , 7 - naphthyridine (362 mg) and 
a 3M solution of magnesium bromide/ether (1.5 ml). 
Hydrochloride : 
m.p.; 127-132°C 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; 6 (ppm) 1.21 (6H, s) , 1 . 30 (3H, t, J-7 . 2Hz) , 
3 . 15 (1H, q, J=7 . 2Hz) , 3 . 17 (1H , q, J-7 . 2Hz ) , 3 . 18 ( 1H , t , J- 12Hz ) , 
3 . 22 (1H, t, J=12Hz) , 3.60<2H, t, J-14.4Hz) , 3 . 6 1 ( 2H , d , J=12Hz ) , 
3.77(2H,s), 5 .10 (2H,d, J = 14 .4Hz) , 7 . 05 ( 2H , d , J= 8 . 8Hz ) , 
7.68(lH,dd, J=8.4Hz,4Hz) , 7.83(lH,s), 8 . 11 (2H, d, J=8 . 8Hz) , 
8.30 (lH,dd, J=8.4Hz,1.6Hz) , 8 . 8 1 ( 1H , dd , J=4Hz , 1 . 6Hz ) , 11.05- 
11 . 15 (1H, br- s) . 
ESI-Mass; 407 (MH*) . 

T^ xflTTipl e 251 synthps is of 1 - ( 1 - e th vl r> i ne . ra z i n - 4 - y 1 ) - 3 - ( 4 - 
TTipt-hoxyphp-nyl ^-2,6 - naphth y ri dine rii hvdrochl ori de 
(251 - 1 ) ^ -Rromo- 4- -pyri rii nsrarhoxa 1 (iehyd fl 
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CHO 




N' 



Br 



3 -Bromopyridine (1.582 g) was dissolved in 
tetrahydrof uran (20 ml), followed by the addition of a 1 . 5M 
solution of lithium di i sopropylamide/cyclohexane (7.3 ml) in 
nitrogen atmosphere at -70 °C, and the resulting mixture was 
stirred for 5 min . Continuously, 4 - f ormylmorpholine (3 ml) was 
added thereto and stirried for 20 min, followed by the further 
stirring at room temperature for 30 min. An aqueous solution 
of saturated ammonium chloride was added to the reaction mixture, 
and then it was extracted with ethyl acetate. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl aceta te/hexane system) , to give 
the title compound as a colorless solid (749 mg, yield; 40%) . 
1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 7 . 7 0 ( 1H , d , J=4 . 6Hz ) , 8.91(lH,s), 
10.36 (1H, s) . 

(3S1 -2) 3 - (4 -Mpthoxyphpnyl pfhynyl ) - 4 -pyri d i rtecarboxa 1 dehyde 



In the same manner as in Example 177, the title compound 
was obtained as a pale yellow solid (4.965 g, yield; 82%) from 
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3-bromo-4-pyridinecarboxyaldehyde (4.755 g) and 4- 
methoxyphenylacetylene (3.742 g). 

1 H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 3.86(3H,s), 6 . 9 3 ( 2H , d , J = 8 . 8Hz ) , 
7.7 0 (lH,dd, J=5.2Hz, 0.8Hz) , 8.7 0 ( 1H , dd . J= 5 . 2Hz , 0 . 8Hz ) , 
8 . 94 (1H, d, J=0 . 8Hz) , 10.62(lH,s). 

(7<=,-\ -3) ? - f 4 -Mpi-Vinvyplip-nyi ethy n y l ) - 4-n vri dine al doxime 




OMe 



3- (4 -Methoxyphenylethynyl) - 4 -pyridinecarboxaldehyde 
(4.965 g) was dissolved in ethanol (70 ml), a solution of 
hydroxylamine hydrochloride (2.179 g) and sodium acetate 
(3 . 429 g) in water (18 ml) was added thereto, and then the mixture 
was stirred at 70°C overnight. After cooling as it was, the 
reaction mixture was evaporated and partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a yellow 
solid (4.724 g, yield; 96%). 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 3.85(3H,s), 6 . 9 2 ( 2H , d , J= 8 . 8Hz ) , 
7.51(2H,d, J=8.8Hz) , 7 . 7 3 ( 1H , dd , J= 5 . 2Hz , 0 . 8Hz ) , 7.97(lH,s), 
8 . 50 (1H, dd, J=5 .2Hz, 0 . 8Hz) , 8.62(lH,s), 8 . 7 8 ( 1H , d , J= 0 . 8Hz ) . 
(351 -4) 3 - fd-Mpt-hnvyphpnyl ) - 2. 6 - napht- hvridinp-2-oxifle 
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.OMe 



0 



3 - (4 -Methoxyphenylethynyl) -4 -pyridine aldoxime (4.724 
g) was dissolved in ethanol (100 ml) , followed by the addition 
of potassium carbonate (2.768 g) /water (30 ml) solution, and 
the mixture was stirred at 70°C for 50 min . After cooling as 
it was, the resulting insoluble matters were collected by 
filtration, and then washed with water and ethanol, to give the 
title compound as a dark green solid (3.757 g, yield; 75%). 
'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 3.89{3H,s), 7 . 04 ( 2H , d , J=8 . 8Hz ) , 
7 . 50 (1H, dd, J=6 . 2Hz, 0 . 8Hz) , 7 . 77 (2H, d, J=8 . 8Hz) , 7.88(lH,s), 
8 . 61 (1H, d, J = 6 . 2Hz) , 8.85(lH,s), 8 . 78 (1H, d, J=0 . 8Hz) . 
(351 - ^) 1 - M -Rt-hyl pi pe razi n - 4 -y l ) - 3 - (4 -me t . hoxvphenyl ) -2 , 6- 
n apbthyrirliTip d i hyd r nch 1 or i de 



3- (4 -Methoxyphenyl) - 2 , 6 - naphthyr idine - 2 - oxide (234 mg) 
was dissolved in phosphorus oxychloride (6 ml), and the 
resulting mixture was heated under stirring at 110 C for 20 min. 
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After cooling as it was, the reaction solution was evaporated. 
To the resulting residue was added 1 - ethylpiperazine (20 ml) , 
which was then heated under stirring at 160°C for 45 min. The 
reaction mixture was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by (NH) silica 
gel column chromatography (ethyl aceta te/hexane system) , and 
then the resulting product was converted into a hydrochloride 
in a conventional manner, and recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (91 mg, yield; 22%) . 
Hydrochloride : 
m.p.; 157-160°C 

'H-NMR (4 00MHz, CDC1 3 ) ; <5(ppm) 1 . 3 1 ( 3H , t , J= 7 . 2Hz ) , 

3 . 19 (1H, q, J=7 . 2Hz) , 3 . 2 1 ( 1H , q, J = 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 1 0 . 3Hz ) , 

3 . 32 (1H, t, J=10 . 3Hz) , 3.59(2H,d,J=10.3Hz), 

3 .61 (2H, t, J-12 . 8Hz) , 4 . 0 9 ( 2H , d , J= 12 . 8Hz ) , 7 . 09 ( 2H , d , J= 8 . 8Hz ) 
8 . 10 (1H, d, J=6Hz) , 8.16 (2H,d, J=8.8Hz) , 8.19(lH,s), 
8.61 (lH,d, J = 6Hz) , 9.49(lH,s), 1 1 . 2 0 ( 1H , br - s ) . 
ESI -Mass ; 349 (MH* ) . 

Ry^TTipIp 2S2 .gynthpsiR of 5 - f 1 - ethv] r>i nera z i n - 4 - vl ) - 7 - ( 4 - 
mpt-hnxyphpnyl 1 -1 . -naplitliyri di np d-jhydrochlor ide 
(3^2-1 ) 3 -Mpfhyl -N-mpthyl ni cotinamide 
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o 

NHMe 

To ethyl 2 -methylnicotinate (24.2 g) was added a solution 
of 40% methylamine in methanol (150 ml) , which was then heated 
in a sealed tube at 50°C overnight. The reaction mixture was 
evaporated, to give the title compound as a pale yellow solid 
(20.781 g, yield; 95%) . 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 3.27(3H,s), 4.08<3H,s), 
7.48(lH,dd, J=7.8Hz, 4.8Hz) , 8.16 ( 1H , dd , J = 7 . 8Hz , 1 . 6Hz ) , 
8.87 (1H, dd, J=4 . 8Hz, 1 . 6Hz) . 

17*7-7) 7 - [ 7 - ( A -Methoxyp hen y l ) - 2 - hvrirox vpt henvl 1 -N- 




2 -Methyl -N-methylnicotinamide (4.505 g) was dissolved in 
tetrahydrof uran (150 ml) , followed by the dropwise addition of 
a solution of 1 . 5M lithium diisopropylamide in cyclohexane (40 
ml) in nitrogen atmosphere at -30 to -20°C, and the mixture was 
stirred for 50 min . After cooling to -78°C, 4- 
methoxybenzoni trile (3.995 g )/ tetrahydrof uran solution (20 
ml) was added dropwise thereinto . After the mixture was stirred 
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for 1 hr as it was, the cooling bath was removed, and then it 
was stirred overnight. An aqueous solution of saturated 
ammonium chloride was added thereto, and then the mixture was 
extracted with ethyl acetate. The resulting organic layer was 
washed with water, dried {over MgSOj and evaporated. A small 
amount of ethyl acetate was added to the resulting residue, and 
then the resulting insoluble matters were collected by 
filtration, to give 5.395 g of the title compound as a yellow 
solid . 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 8 (ppm) 2 . 7 5 ( 3H , d , J= 4 . 8Hz) , 3 . 79 (3H, s) , 
5.62(lH,s), 6.90(lH,dd, J=7 . 6Hz , 4 . 8Hz ) , 7 . 0 1 ( 2H , d , J= 8 . 8Hz ) , 
7 . 52 (2H, d, J=8 . 8Hz) , 7 . 53 (1H, dd, J=7 .6Hz, 2Hz) , 
8.27(lH,q,J=4. 8Hz) , 8 . 42 (1H, dd, J=4 . 8Hz , 2Hz) . 




2- [2- (4 -Methoxyphenyl) - 2 - hydroxye thenyl ] - N - 
methylnicotinamide (2 . 509 g) was added to a 29% aqueous solution 
of ammonia (100 ml) and dioxane (50 ml) , which was then heated 
in a sealed tube at 170°C overnight. After cooling as it was, 
the resulting insoluble matters were collected by filtration, 
to give the title compound as a dark green solid (1 . 694 g, yield; 
73%) . 
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"H-NMR (400MHz, DMSO-d s ) ; 6 (ppm) 3.83 (3H,s), 6.87(lH,s), 

7.07(2H,d, J=8.8Hz) , 7 . 4 6 (1H, dd, J=8Hz, 4Hz) , 

7 . 81 (2H, d, J=8 . 8Hz) , 8 . 45 (2H, d, J=8 . 8Hz) , 

9.45(lH,dd, J=8Hz,1.6Hz) , 8 . 91 ( 1H , dd . J=4 . 4Hz , 1 . 6Hz ) . 

(752 -A) S - f 1 -Ft.hylpiperazi n -4 -yl ) - 7- f 4 -met hoxyphenyl ) -1 , 6 
napht-hyri di hp d i hyd roch 1 or i de 



Phosphorus oxychloride (10 ml) was added to 7-(4- 
methoxyphenyl) -1, 6 - naphthyridin - 5 - (6H) -one (1.505 g), and the 
resulting mixture was heated under stirring at 100 C for 6 hr. 
After cooling as it was, the reaction mixture was evaporated, 
followed by the addition of 1 - ethylpiperaz ine (10 ml). The 
resulting mixture was heated under stirring at 150 C overnight, 
and then evaporated. The resulting residue was purified by 
silica gel column chromatography (methylene chloride/methanol 
system) , and then the resulting product was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
e thanol / i sopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (1.974 g, yield; 78%). 
Hydrochloride : 




.OMe 



Et 
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m.p. ; 242-245 C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 8 (ppm) 1 . 3 0 < 3H , t , J = 7 . 2Hz ) , 3.14- 
3.35(4H,m), 3 . 54 - 3 . 68 (4H,m) , 3.82(3H,s), 4 . 08 (2H, d, J=14Hz) , 
7 . 08 (2H, d, J=8 . 8Hz) , 7 . 6 6 ( 1H , dd , J= 8 . 4Hz , 4 . 2Hz) , 8.00(lH,s), 
8 . 17 (2H, d, J=8 . 8Hz) , 8 . 7 1 ( 1H , dd , J= 8 . 4Hz , 1 . 6Hz) , 
9.0 9(lH,dd, J=4.2Hz, 1.6Hz) , 11 . 2 8 ( 1H , br - s ) . 
ESI -Mass ; 349 (MH*) . 

Kyampi p 253 Synthesis of 5 - [4 - ( 2 -hydroxyethoxy ) phenyl ] - 7 - 

(4 -mpl-hyl pi psra?:i n-1 -yl } th i pno f 2 r 3 - c] pyri d i hydrochl nri Hp 




An oil (794 mg) was obtained from 7 - chloro- 5 - (4 - 
me thoxyme thoxypheny 1 ) thieno [2 , 3 - c] pyridine (432 mg) obtained 
by the same treatment as in Example 18 and N-methylpiperazine 
(8 ml) . To the resulting oil was added 5N hydrochloric 
acid/ethanol (6 ml), and the mixture was heated under reflux 
for 3 hr . The reaction solution was cooled and subsequently 
neutralized with a 5N aqueous solution of sodium hydroxide, and 
then extracted with chloroform. The resulting organic layer 
was washed with water, dried and evaporated, to give 5- (4- 
hydroxyphenyl ) - 7 - (4 -methylpiperaz in - 1 - yl ) thieno [2,3- 
c] pyridine (433 mg) . To a solution of the resulting compound 
in dimethylf ormamide (6 ml) were added 60% sodium hydride (212 
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mg) and 2 -bromoethoxy t-butyldimethylsilane (1.7 ml) , and the 
mixture was reacted at 80°C for 3 hr. The reaction solution 
was poured into an aqueous solution of saturated ammonium 
chloride, and then extracted with ethyl acetate . The resulting 
organic layer was washed with water and brine, dried and 
evaporated. Sequentially, to the resulting residue were added 
tetrahydrof uran (10 ml) and 1 . 0M tetrabutylammonium 
fluoride/ tetrahydrof uran solution (10 ml) , and the mixture was 
stirred at room temperature for 30 min. The reaction solution 
was partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried and evaporated. The 
resulting residue was purified by NH-silica gel column 
chromatography (hexane/ethyl acetate system) , to give a yellow 
oil (210 mg, yield; 43%) . The resulting oil was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 141-143°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 2 . 83 (d, J = 4 . 8Hz , 3H) , 3.14- 

3.29(m,2H), 3 . 49 - 3 . 58 (m, 4H) , 3 . 7 5 ( t , J = 4 . 8Hz , 2H) , 

4 . 05 (t, J=4 . 8Hz, 2H) , 4 . 4 0 ( d , J = 14 . 0Hz , 2H) , 7 . 0 5 ( d , J= 8 . 8Hz , 2H) , 

7 . 54 (d, J=5 . 6Hz, 1H) , 7.97(s,lH), 8 . 06 (d , J=5 . 6Hz , 1H) , 

8 . 08 (d, J=8 . 8Hz , 2H) . 

MS (FAB) m/z 370 (M+H)\ 

Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 2.39(s,3H), 2 . 6 5 ( t , J=4 . 8Hz , 4H) , 
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3.83(t, J=4.8Hz,4H) , 3 . 9 9 ( t , J = 4 . 4Hz , 2H) , 4 . 15 ( t , J=4 . 4Hz , 2H) , 
7.00(d, J=8.8Hz,2H) , 7 . 33 (d, J=5 . 6Hz , 1H) , 7 . 55 (d, J=5 . 6Hz , 1H) , 
7.62(S,1H), 8.05 (d, J=8.8Hz,2H) . 

Ryampl p 2 54 SyrtfTiPsi s nf 7 - (1 - eth y l pi pflra 7, i n - 4 - vl ) - 5 - U - ( 1 - 
hyHrnyyppnt-yl 1 p henyl 1 i-hi Pnn fa . 3 - c 1 nvri d i n e d i hvflroch 1 ori de 

OH 




I 

Et 



7- < 1 - Ethylpiperazin- 4 -yl) -5- (4- 
pentanoylphenyl) thieno [2, 3 -c] pyridine (206 mg) was dissolved 
in tetrahydrof uran (12 ml) , followed by the addition of lithium 
aluminum hydride (20 mg) under ice - cool ing , and the mixture was 
stirred for 15 min. To the reaction mixture were sequentially 
added water (20 ml) , 5N sodium hydroxide (20 ml) and water (60 
ml) . The resulting insoluble matters were filtered off through 
Celite, and then the resulting filtrate was evaporated. The 
resulting residue was purified by (NH) silica gel column 
chromatography (ethyl acetate/hexane system) . The resulting 
product was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as a 
yellow amorphous (196 mg, yield; 80%) . 
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Hydrochloride : 

'H-NMR (400MHz, DMSO-d s ) ; <5 <ppm) 0 . 8 3 ( 3H , t , J = 7Hz ) , 1.08- 

I. 30(4H,m), 1.29(3H,t, J-7.2HZ) , 1 . 52 -1 . 68 (2H,m) , 3.12- 
3.22(4H,m), 3 . 54 - 3 . 6 3 ( 4H , m) , 4 . 40 (2H, d, J=14Hz) , 

4 . 54 (1H, t, J=6 . 4Hz) , 7 . 4 0 ( 2H , d , J= 8Hz ) , 7 . 55 ( 1H , d, J= 5 . 4Hz ) , 
8.00(lH,s) , 8 . 05 (2H, d, J=8Hz) , 8 . 0 6 ( 1H , d , J= 5 . 4Hz ) , 11.10- 

II . 20 (lH.br-s) - 
ESI - Mass ; 410 (MH*) . 

Rramplp 2 5 S Synthesis nf 7 - ( 1 - e thy 1 p i pera z i n - 4 - y 1 ) - 5 - f 4 - ( 1 
hy^-roxy- 1 -niPt h yl hn1-y1 ) phffny] 1 thieno \2 . 3 -cl nvri di nfi 
di hydrorhl nri dp 




In the same manner as in Example 254, the hydrochloride 
of the titled compound was obtained as a yellow amorphous (149 
mg, yield; 60%) from 7 - ( 1 - ethylpiperaz in - 4 - y 1 ) - 5 - (4 - 
isopentanoylphenyl) thieno [2 , 3 - c] pyridine (212 mg) . 
Hydrochloride: 

1 H-NMR(400MHz,DMSO-d 6 ) ; 8 (ppm) 0 . 8 9 ( 3H , d , J= 6 . 4Hz ) , 

0 . 90 (3H, d, J=6 . 4Hz) , 1 . 2 9 ( 3H , t , J = 7 . 2Hz ) , 1 . 32 - 1 . 4 0 ( 1H , m) , 
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1. 53-1.70 (2H,m) , 3 . 1 3 - 3 . 2 2 ( 4H , m> , 3 . 54 - 3 . 6 3 (4H , m) , 

4.40 (2H, d, J=14Hz) , 4 . 6 0 ( 1H , dd , J= 8 . 6Hz, 5Hz) , 

7 .41 (2H, d, J=8.4Hz) , 7 . 55 ( 1H , d , J = 5 . 4Hz ) , 8.00(lH,s), 

8 . 05 (2H, d, J=8 .4Hz) , 8 . 0 6 ( 1H , d , J = 5 . 4Hz ) , 1 1 . 1 0 - 1 1 . 2 0 ( 1H , br - 

s) . 

ESI-Mass; 410 (MH*) . 

Ry^mpi p 3 56 Synthesis of 7 - (1 - ethyl pi perfi zi n - 4 -yl ) - 5 - [4 - (3 

hyiirnxy- 1 - f 1 iiornprnp y l ) phenyl 1 th 1 en o f 2 . 3 - C 1 nvri (line 
rH hyrir prhl m-i d<=> 



F 




In the same manner as in Example 27, the hydrochloride 
of the title compound was obtained as a hygroscopic yellow- 
amorphous (101 rag, yield; 20%) from 7 - (1 - ethylpiperazin- 4 - 
yl) - 5 -bromothieno [2 , 3 - c] pyridine (330 mg) . 

"H-NMR (400MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 2 9 ( 3H , t , J = 7 . 2Hz ) , 1.65- 

2.20(2H,m), 3 . 10 - 3 . 24 (4H , m) , 3 . 3 0 - 3 . 6 5 ( 6H , m) , 

4.42(2H,d,J=13.6Hz), 5.70 ( 1H , ddd , J= 4 8Hz , 9 . 2Hz , 4Hz) , 

7 . 48 (2H, d, J=8 . 8Hz) , 7 . 5 6 ( 1H , d , J = 5 . 6Hz ) , 8.05(lH,s), 

8 . 08 (1H, d, J = 5 . 6Hz) , 8 . 1 5 ( 2H , d , J= 8 . 8Hz ) , 1 1 . 0 5 - 1 1 . 1 5 ( 1H , br - 
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S) . 

ESI -Mass; 400 (MH*) . 

F-vsmpi p 2 5 7 synthesis of 5 - [4 - f 3 -hydroxypropyl ) - 3 
phi orophpnyT ] - 7 - f 4 - p. t hy 1 p i ppra v. i n - 1 -yl ) thieno \1 , 3 
p]pyri'dinp. oxalate 




In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 1 -bromo- 4 - ( 3 - acetoxypropyl ) - 3 - 
chlorobenzene (948 mg) and 5 -bromo - 7 - ( 4 - ethylpiperazin- 1 - 
yl ) thieno [2 , 3 - c] pyridine (243 mg) . To the resulting oil were 
added tetrahydrof uran (10 ml) and 1.0 M lithium aluminum 
hydride/ tetrahydrof uran solution (0.8 ml) under ice-cooling, 
and the mixture was reacted under ice-cooling for 1 hr . 
Subsequently, water (0.03 ml) , a 5N aqueous solution of sodium 
hydroxide (0.03 ml) and water (0.09 ml) were sequentially added 
to the resulting mixture, and then the mixture was stirred at 
room temperature for 1 hr . The resulting residue was filtered, 
washed with ethyl acetate, and then purified by silica gel 
column chromatography (hexane/ethyl acetate system) , to give 
a colorless oil. The resulting oil was converted into an 
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oxalate in a conventional manner, to give the oxalate of the 
title compound as white crystals (205 mg, yield; 60%) . 
Oxalate : 
m.p.; 114-116°C 

l H-NMR(400MHz,DMSO-d s ) ; 8 (ppm) 1 . 22 ( t, J = 7 . 2Hz , 3H) , 

1.76(t, J=7.6Hz,2H) , 2 . 7 8 { t , J=7 . 6Hz , 2H) , 2 . 99 (q, J=7 . 2Hz , 2H) , 

3.20(br,4H), 3 . 48 ( t , J = 7 . 6Hz , 2H) , 3.89(br,4H), 

7.44{d, J = 8.0Hz,lH) , 7 . 55 (d, J=5 . 2Hz , 1H) , 8 . 02 (d, J=8 . 0Hz , 1H) , 
8.05(s,lH), 8 . 08 (d, J=5 . 2Hz , 1H) , 8.14(s,lH). 
MS (FAB) m/z 416 (M+H) \ 
Free compound: 

1 H - NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t , J=7 . 2Hz , 3H) , 1.91- 
1.98{m,2H), 2 . 52 (q, J=7 . 2Hz, 2H) , 2 . 69 ( t , J=4 . 8Hz , 4H) , 
2 . 88 {t, J=7 . 6Hz, 2H) , 3 . 7 3 ( t , J= 7 . 6Hz , 2H ) , 3 . 8 5 ( t , J= 4 . 8Hz , 4H ) , 
7 . 31 (d, J=8 . 0Hz, 1H) , 7 . 34 (d, J=5 . 6Hz , 1H) , 7 . 5 8 ( d , J- 5 . GHz , 1H ) , 
7.64(s,lH), 7 . 90 (dd, J=8 . 0 , 2 . 0Hz, 1H) , 8 . 09 (d, J=2 . 0Hz , 1H) . 
Rvampl p 2 58 Rynthpsis of 7 - M - gthyl pi pera z i n - 4 - y 1. ) - 5 - f 3 - ( 2 - 
hydrnxypfhnxy) phenyl ] thieno \2 . 3 -el pyr i dine fli hvdrochl ori fle 
(258- 1 ) 3 - Rrnmnphpnnxyet-.hyl acetate 



In the same manner as in Example 300 - 2 , the titled compound 
was obtained as a colorless oil- (11.213 g, yield; 74%) from 
3 -bromophenol (10.062 g) and 2-bromoethyl acetate (24.4 g) . 
'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 2.10(3H,s), 4 . 15 ( 2H , t , J = 4 . 6Hz ) , 




o 
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4 .41 (2H, t, J=4 . 6Hz) , 6 . 8 5 ( 1H , ddd, J= 8Hz , 2 . 4Hz , 1 . 2Hz ) , 7.07- 
7.12(2H,m), 7 .15 (1H, t, J=8Hz) . 

(258-2) 7 - n ■F.fhylpipprF i 7in-4-vn -5- f3- (2- 

T iydroyy^t-lioyy) phenyl ] t.hi Ptin [2 f 3 -r] pyri dins'dihyrirochl ori dp 



In the same manner as in Example 161-1, 3- 
tributylstannylphenoxyethyl acetate of was obtained as a 
colorless oil (2.255 g) from 3 -bromophenoxyethyl acetate (3.454 
g) and bis ( tributyltin) (5.1 ml). A part (394 mg) of the 
resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 5 - 
bromothieno [2 , 3 -c] pyridine (137 mg) were treated in the same 
manner as in Example 300-4, to give the hydrochloride of the 
title compound as pale yellow crystals (34 mg, yield; 18%) . 
Hydrochloride : 
m.p.; 132-13 5°C 

1 H-NMR(400MHz, DMSO-d 6 ) ; 5(ppm) 1 . 2 9 ( 3H , t , J = 7 . 2Hz ) , 3.13- 
3.22(4H,m), 3 . 5 8 ( 2H , t , J=14 . 4Hz ) , 3 . 6 2 ( 2 H , d , J= 1 1 . 2Hz ) , 
3.74 (2H, t, J = 5.2Hz) , 4 . 07 ( 2H , t , J = 5 . 2Hz ) , 4 . 4 0 ( 2H , d , J = 14 . 4Hz ) , 
6 . 97 (1H, ddd, J=8Hz,2.6Hz,1.6Hz) , 7.37 (lH,t,J=8Hz) , 
7.55(lH,d,J=5.6Hz), 7.68 (1H, dd, J=2 . 6Hz , 1Hz) , 




.OH 



Et 
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7 . 69 (1H, ddd, J=8Hz, 1 . 6Hz, 1Hz) , 8.05(lH,s), 8 . 0 6 ( 1H , d , J= 5 . 6Hz ) , 
11.15-11.25 (lH,br-s) . 
FAB -Mass ; 384 (MH*) . 

Ryampl p 2 59 .Synthesis of 7 - (4 - ethyl pi pera zi n - 1 -yl ) - 5 - ( 4 - 
hydroxys thoxyphpnyl ) thi sno f 2 . 3 - cl pyri dine hydrochl ori de 
(259 - 1 ) 3 - Rtottio - 2 - thi nphenecarboxaldehyde 



Methyl 3 - amino - 2 - thiophenecarboxylate (23.5 g) was 
converted into methyl 3 -bromo- 2 - thiophenecarboxylate (20.8 g) 
by Sandmeyer's method, and the resulting ester was reduced with 
lithium aluminum hydride (2.8 g). Continuously, the resulting 
compound was oxidized with activated manganese dioxide (30.0 
g) , to give 14.5 g of the title compound. 

(259-2) 1 - [ M r 3 -ni oxol an - 2 -yl ) methyloxy] - 4 - i odnbemzene 



A suspension of 65% sodium hydride (9.3 
g) /dimethylf ormamide (100 ml) was ice-cooled, followed by the 
addition of 4 - iodophenol (50.5 g ) /dime thyl f ormamide (200 ml) 
solution, and the mixture was stirred for 3 hr . To the mixture 
solution was added ( 1 , 3 - dioxolan - 2 - yl ) methyl bromide (46.0 g), 
and the mixture was reacted at 60 C for 1 day. The reaction 



Br 
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solution was poured into water, and extracted with ethyl acetate . 
The resulting organic layer was washed with water and brine, 
and then dried (over magnesium sulfate) . The solvent was 
removed, and the resulting residue was purified by NH silica 
gel column chromatography (chloroform) , and then 
recrys tallized from ethyl acetate/hexane , to give 32.7 g of the 
title compound as pale yellow prisms. 

(259 - 3) 1 - [ (1 , 3 - Pi oxol an - 2 - yl ) methyl oxy] - 4 - ethynyl ben?: en p 




1 - [(1,3 -Dioxolan - 2 -yl ) methyl oxy] - 4 - iodobenzene (36.3 g) 
and trimethylsilylacetylene (50.0 g) were reacted in the 
presence of bistriphenylphosphinepalladium dichloride (2.50 
g) and cuprous iodide (1.25 g) , in trie thylamine (140 ml) and 
pyridine (70 ml) at 60 C for 2 hr. The reaction solution was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried and concentrated. 
The resulting residue was dissolved in methanol and treated with 
2N sodium hydroxide, to give 20.1 g of the title compound. 
f?5Q-4^ 3 - [2 - ( 4 -Methox yp henyl ) ^ thy nyl 3 - 2 - 
thiophenecarboxyal dehyde 

OMe 
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3 -Bromo- 2 - thiophenecarboxyaldehyde (7.5 g) and 1- 
[ ( 1 , 3 - dioxolan- 2 - yl ) methyloxy] - 4 - ethynylbenzene (7.8 g) were 
reacted in dimethylf ormamide (25 ml) , in the presence of 
bistriphenylphosphinepalladium dichloride (0.48 g) , cuprous 
iodide (0.13 g) and triethylamine (25 ml) at 60°C for 12 hr. 
The reaction solution was evaporated, extracted with ethyl 
acetate, washed with water and dried. The solvent was removed, 
and the resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give 7 . 2 g of 
the title compound as a pale yellow oil. 

(2S9- 5) 5 - (4 -Methoxy phenyl ) th i eno [ 2 , 3 - r. ] pyri rHne-fi-oxirie 




3 - [2 - (4 -Methoxyphenyl ) ethynyl] -2 - 
thiophenecarboxyaldehyde (7.2 g), hydroxylamine hydrochloride 

(2.4 g) and sodium acetate (3.3 g) were reacted in ethanol (100 
ml) at 60 C for 2 hr . Then the resulting solution was 
concentrated. Potassium carbonate (3.0 g) , water (10 ml) and 
1-butanol (50 ml) were added to the resulting residue, and the 
mixture was reacted at 100 C for 3 days. The reaction solution 
was evaporated, extracted with methylene chloride, washed with 
brine and dried. The solvent was removed, and the resulting 
residue was purified by silica gel column chromatography 

(methylene chloride/methanol system), to give 3.04 g of the 
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title compound as a white amorphous. 
<2Rq-fi) 7- fA.F.thy1pippra7in.1 -yl > - 5- (4 - 
methoxyphenyl ) thieno [2 , 3 - cl pyridine 

OMe 



0 




5 - (4 -Methoxyphenyl) thieno [2 , 3 - c] pyridine - 6 -oxide (3.0 
g) was reacted with phosphorus oxychloride (15 ml) at 100 C for 
3 hr. The reaction mixture was poured into ice-water, 
neutralized with sodium carbonate and extracted with ethyl 
acetate. The organic layer was washed with water and brine and 
dried. The extract was filtered through silica gel, and the 
column was washed with ethyl acetate. The filtrates were 
combined and concentrated. The resulting 7 - chloro - 5 - (4 - 
methoxyphenyl) thieno [2 , 3 - c] pyridine (2.1 g) was reacted 
reacted in N- ethylpiperazine (5 ml) and dimethyl sulfoxide (20 
ml) with potassium carbonate (5.0 g) at 100°C for 1 day. The 
reaction solution was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water and extracted with 
ethyl acetate. The organic layer was washed with water and 
dried. Then, the solvent was removed , and the resulting residue 
was purified by silica gel column chromatography (methylene 
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chloride/methanol system) , to give 0.93 g of the title compound 
of as a pale brown oil. 

(259-71 7- U-Kt-hylpipftragin-A-yl ) -5 - U- 
hydroyyphpnyl ) thipnn[2, 3 - c: ] pyr i d i n & 



7- (4-Ethylpiperazin-l-yl) -5- (4- 
methoxyphenyl ) thieno [2 , 3 -c] pyridine (0.43 g) was reacted with 
48% hydrobromic acid (10 ml) at 120°C for 2 hr . The reaction 
solution was cooled, and then neutralized with 5N sodium 
hydroxide and extracted with chloroform. The resulting 
organic layer was washed with water, dried and concentrated. 
The resulting pale brown solid was washed with hexane/ethyl 
acetate (20:1), to give 0.13 g of the title compound. 

( 2 59-8 ) 7- (4-Rfhy1pippra7iTi-1 -yl ) - 5 - f4 - (2 - 
hydroxys thoxy) phenyl ) thi pnn [?. , 3 - c. \ pyri di np 




.OH 
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To 7- (4-ethylpiperazin-l-yl) -5- (4- 
hydroxyphenyl) thieno [2 , 3 -c] pyridine (130 

mg) /dimethylf ormamide (10 ml) solution was added 60% sodium 
hydride (23 mg) at room temperature. After the evolution of 
hydrogen was ceased, dimethyl- (t-butyl) silyloxyethyl bromide 
(100 mg) was added thereto, and the mixture was reacted at room 
temperature for 12 hr . Ethyl acetate and an aqueous solution 
of ammonium chloride were added to the reaction solution. The 
organic phase was separated, washed with water, dried and 
concentrated. To the resulting residue were added ethanol (20 
ml) and a 2N aqueous solution of hydrochloric acid (10 ml) , and 
the mixture was reacted at 50°C for 30 min, followed by the 
evaporation. The resulting residue was partitioned between 
ethyl acetate and water. The organic layer was washed with 
water and brine, and dried. The solvent was removed, and the 
resulting residue was purified by NH- silica gel column 
chromatography (ethyl acetate) , to give 73 mg of the title 
compound as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give 77mg of the title compound 
as a yellow powder. 
Hydrochloride : 

'H-NMR (4 00MHz, DMS0-d 6 ) ; S(ppm) 1 . 2 8 ( t , J = 7 . 2Hz , 3H) , 3.14- 
3.25(m,4H), 3 . 5 4 (br - t , 2H) , 3 . 6 3 (br - d , 2H) , 3.73(m,2H), 3.90- 
4.18(m,2H), 4 . 41 (br-d, 2H) , 7 . 03 (d, J=8 . 4Hz , 2H) , 
7 . 54 (d, J=5 . 6Hz, 1H) , 7.97(s,lH), 8 . 03 - 8 . 10 (m, 2H) . 
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m.p.; 135-136°C 

MS ( FAB) m/z 384 (M+H)\ 

FvampIP 260 Synt-.hpsis of 7 - M - st hyT p i ppr a t: i n - 4 - y 1 ) - 5 - f 4 - ( 2 
hydroxy- 2 -mpfhyl prnpnxyl phenyl 1 thienn f2 . 3 - cl pyridine 
rH hyrimrT-n ori de 

(260 - 1 ) Ef.hy] (4 -bromophenoxy) acetate 



In the same manner as in Example 300 -2 , the titled compound 
was obtained as a colorless solid (41.938 g, yield; 92%) from 
2 -bromophenol (30.121 g) and ethyl bromoacetate (40.304 g) . 
I H-NMR(400MHz, CDCI3) ; <5(ppm) 1 . 3 0 ( 3H , t , J=7 . 2Hz ) , 
4 . 27 (2H, q, J = 7 . 2Hz) , 4.59(2H,s), 6 . 8 0 ( 2H , d , J= 8 . 8Hz ) , 
7.39 (2H, d, J=8 . 8Hz) . 

(260-2) 7 - (1 -Rt.hylpippra7in-4-y11 -S - \ (4- 

ethoxycarbonylmethoxy) phenyl] thi eno [2, 3 - c] pyridine 




O 



O 




Et 
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In the same manner as in Example 161-2, ethyl (4- 
tributyls tannylphenoxy) acetate was obtained as a colorless oil 
(5.594 g) from ethyl (4 -bromophenoxy) acetate (9.069 g) and 
bis ( tributyltin) (18 ml). The resulting compound and 7-(l- 
ethylpiperazin- 4 -yl) - 5 -bromothieno [2, 3 -c]pyridine (368 mg) 
were treated in the same manner as in Example 161-3, to give 
the title compound as a colorless oil (339 mg , yield; 73%) . 
1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 6 { 3H , t , J = 7 . 2Hz ) , 
1 . 31 (3H, t, J=7 . 2Hz) , 2 . 51 (2H, q, J=7 . 2Hz) , 2 . 6 8 ( 4H , t , J= 5Hz ) , 
3 . 84 (4H, t , J=5Hz) , 4 . 2 9 ( 2H , q , J=7 . 2Hz ) , 4.70(2H,s), 
6 . 99 (2H, d, J=8 . 8Hz) , 7 . 32 ( 1H , d , J=5 . 2Hz ) , 7 . 54 ( 1H , d , J=5 . 2Hz ) , 
7.60(lH,s), 8 . 05 (2H, d, J=8 . 8Hz) . 

f 260 - 31 7 - n -Rthylpipera7:iri-4-yl ) -S - \A- (?. - hyriT-oyy - 7 - 
methyl prnpoxy) phenyl 1 f.h i eno I?. , 3 -cl pyridine'dihydrnrhl nri rip 
or compound i dpn t i f i <=?d by the following analysis data and 
synthetic pm rprliirps 



7 - ( 1 - Ethylpiperazin- 4 -yl ) - 5 - [ {4 - 
ethoxycarbonylmethoxy) phenyl] thieno [2 , 3 - c] pyridine (339 mg) 



Me 




Et 
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was dissolved in tetrahydrof uran {12 ml), followed by the 
addition of 3M methylmagnesium bromide/ether solution (1.3 ml) 
under ice-cooling, and the mixture was stirred for 1 nr. An 
aqueous saturated ammonium chloride was added to the reaction 
mixture, and then extracted with ethyl acetate. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by (NH) silica 
gel column chromatography (ethyl acetate/hexane system) . Then, 
the resulting product was converted into a hydrochloride in a 
conventional manner, and then recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as a pale yellow solid (326 mg, yield; 88%) . 
Hydrochloride : 
m.p.; 137-139°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 21 (6H. s) , 1 . 29 ( 3H , t , J = 7 . 2Hz ) , 
3.13-3.23 (4H,m) , 3 . 53 ( 2H , t , J= 1 3 . 6Hz ) , 3 . 6 3 ( 2H , d, J= 1 1 . 6Hz ) , 
3.76(2H,s), 4 . 39 (2H, d, J=13 . 6Hz) , 7 . 03 ( 2H , d , J= 8 . 8Hz ) , 
1 . 52 (1H, d, J=5 . 6Hz) , 7.95(lH,s), 8 . 04 ( 1H , d , J= 5 . 6Hz ) , 
8 . 06 (2H, d, J=8 . 8Hz) , 1 0 . 90 ( 1H, br - s) . 
FAB - Mas s ; 412 (MH*) . 

F.yampip 261 S yn thes is of 5 - [ 3 - ( 3 -hydroxyprnpyl ) - 4 - 
iru»i-hox y phf>n y 1 1 - 7 - ( 4 - eth yl r> i pera z i n - 1 -vl ) f hi eno [3 , 3- 
r] py-ri di ns oxalate 
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In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained prepared from 1 - bromo - 3 - ( 3 - 
acetoxypropyl ) - 4 -methoxybenzene (2.57 g) and 5 -bromo - 7 - ( 4 - 
ethylpiperazin- 1-yl) thieno [2, 3-c]pyridine (1.7 g) . To the 
resulting oil were added methanol (9 ml) and a IN aqueous 
solution of sodium hydroxide (1 ml) , and the mixture was heated 
under reflux for 1 hr. The reaction solution was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) , to give a colorless oil (188 mg, 
yield; 64%) . The resulting oil was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate : 
m.p.; 98-102°C 

'H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1. 2 1 ( t , J = 7 . 2Hz , 3H) , 1.65- 
1.78{m,4H), 2 . 66 (t, J=7 . 2Hz , 2H) , 2 . 97 (q , J=7 . 2Hz , 2H) , 
3.72(br,4H), 3 . 4 6 ( t , J= 6 . 8Hz , 2H ) , 3 . 5 9 - 3 . 6 2 (m , 2H ) , 3.84(s,3H), 
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7.05(d, J=8.4Hz,lH) , 7 . 53 <d, J=5 . 2Hz , 1H) , 7.89(br,lH), 
7.92(s,lH), 7.96 (d, J=8.4Hz, 1H) , 8 . 03 (d, J=5 . 2Hz , 1H) . 
MS (FAB) m/z 412(M+H)\ 
Free compound: 

1 H-NMR(4 00MHz, CDC1 3 ) ; 5 (ppm) 1 . 16 ( t , J = 7 . 6Hz , 3H) , 1.88- 

1.94(m,2H), 2 . 51 (q, J=7 . 6Hz, 2H) , 2 . 6 9 ( t , J=4 . 8Hz , 4H) , 

2 . 81 (t, J = 7 . 2Hz , 2H) , 3 . 6 5 ( t , J= 6 . 0Hz , 2H) , 3 . 84 ( t , J=4 . 8Hz , 4H) , 

3.88(s,3H), 6 . 94 (d, J=8 . 8Hz, 1H) , 7 . 3 2 (d , J=5 . 6Hz , 1H) , 

7 . 54 (d, J=5 . 6Hz , 1H) , 7.61(s,lH), 7 . 87 { d , J=2 . 4Hz , 1H) , 

7.94 (dd,J=8. 8,2. 0Hz,lH) . 

Kyampl s 262 Synthesis of 5 - [4 - ( 3 -hyriroxypropyl ) - 3 - 
ryannphPnyl ] - 7 - U-Pthyl pipe razin - 1 - y l > th i eno \ 2 , 3 - r . 1 T>vri dine 
oxalate 




In the same manners sequentially as in Examples 161-2 and 
20, a yellow oil was obtained from 1 - brorao - 4 - ( 3 - 
ace toxypropyl ) - 3 - cyanobenzene (610 mg) and 5 - bromo - 7 - ( 4 - 
ethylpiperazin - 1 -yl ) thieno [2 , 3 - e] pyridine (164 mg) . To the 
resulting oil were added THF (5 ml), carbon tetrachloride (5 
ml) and t ripheny lphosphine (630 mg), and the mixture was reacted 
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at 60°C for 2 hr . The reaction solution was partitioned between 
ethyl acetate and water, and the resulting organic layer was 
extracted with 2N hydrochloric acid. The aqueous layer was 
basif ied with 2N sodium hydroxide, and then back - extracted with 
ethyl acetate. The resulting organic layer was washed with 
water, dried and evaporated. To the resulting residue were 
added methanol (10 ml) and a IN aqueous solution of sodium 
hydroxide (1 ml) , and the mixture was reacted at 50°C for 30 
min. The reaction solution was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
brine, dried and evaporated. The resulting residue was 
purified by NH- silica gel column chromatography (ethyl 
acetate/hexane system) , to give a yellow oil < 75 mg , yield ; 3 8% ) . 
The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p.; 132-134°C 

X H-NMR (400MHz, DMSO- d 6 ) ; <5(ppm) 1 . 2 3 ( t , J = 7 . 2Hz , 3H) , 1.76- 
1.84(m,2H), 2 . 88 (t, J=7 . 6Hz, 2H) , 3 . 0 6 ( q , J=7 . 2Hz , 2H) , 
3.27(br,4H), 3 . 4 8 ( t , J = 5 . 2Hz , 2H ) , 3.92(br,4H), 

7 . 56 (d, J=5 . 6Hz, 1H) , 7 . 6 0 ( d , J= 8 . 4Hz , 1H ) , 8 . 1 0 ( d , J= 5 . 6Hz , 1H ) , 
8.13(s,lH), 8.38 (dd,J=8. 4, 1.6Hz, 1H) , 8 . 4 9 { d , J= 1 . 6Hz , 1H ) . 
MS (FAB) m/z 407 (M+H) * . 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J=7 . 6Hz , 3H) , 1.95- 
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2.05(m,2H), 2 . 53 (q, J=7 . 6Hz , 2H) , 2 . 7 0 ( t , J=4 . 8Hz , 4H) , 

3 .00 (t, J = 7 .6Hz, 2H) , 3 . 7 5 ( t , J« 6 . 4Hz , 2H) , 3 . 87 ( t , J=4 . 8Hz , 4H) , 

7.37 (d, J = 5.6Hz,lH) , 7 . 43 {d, J=8 . 0Hz , 1H) , 7 . 6 1 ( d , J=5 . 6Hz , 1H) , 

7.65(s,lH), 8.22(dd, J=8 . 0 , 2 . OHz , 1H) , 8 . 37 (d, J=2 . OHz , 1H) . 

Ry^mpiP 263 .qyTithPsi s of 5 - f2 - (4 -morn hol i nvl ) pyri d i n - 5 - vl 1 - 

7 - (d-Pfhylpipp r 37in-l -vl ) thi <*no 12 . 3 -nl nvri dine 

hyrlT-orhl nri de 



20, an oil was obtained (209 mg, yield; 83%) from 5-bromo- 
2 - (4 -morpholinyl) pyridine (756 mg) and 5 -bromo - 7 - ( 4 - 
ethylpiperazin- 1 -yl) thieno [2, 3-c]pyridine (200 mg) . The 
resulting oil was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as white 
cry s tal s . 
Oxalate : 
m.p.; 182-185°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; d (ppm) 1 . 3 2 ( t , J = 7 . 2Hz , 3H) , 3.15- 
3.27 (m,4H), 3 . 5 8 - 3 . 6 6 (m , 4H) , 3 . 7 6 - 3 . 7 9 (m , 8H) , 




In the same manners sequentially as in Examples 161-2 and 
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4.44 {d, J = 14.0Hz,2H) , 7 . 45 (d, J=9 . GHz , 1H) , 7 . 5 6 ( d , J= 5 . 6Hz , 1H ) , 
8.11<s,lH), 8 . 13 (d, J=5 . 6Hz, 1H) , 8 . 67 (d, J= 9 . 6Hz , 1H) , 
8 .69 (s, 1H) . 

MS (FAB) m/z 410(M+H)\ 

Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 1 6 ( t , J = 7 . 6Hz , 3H) , 
2 . 51 (q, J=7 . 6Hz, 2H) , 2 . 6 8 ( t , J= 5 . 2Hz , 4H) , 3 . 58 ( t , J= 5 . 2Hz , 4H ) , 
3.85 (t, J=5.2Hz,8H) , 6 . 7 2 (d, J= 8 . 8Hz , 1H) , 7 . 33 (d, J=5 . 6Hz , 1H) , 
7 . 56 (d, J=5 . 6Hz, 1H) , 7.57(s,lH), 8 . 2 1 (dd , J= 8 . 8 , 2 . 4Hz , 1H) , 
8.97 (d, J=2 . 4Hz , 1H) . 

Rvampl p 264 Synt-hpsis of 5 - f 2 - ( 4 - th i omorpho l i n vl ) r>vr i d i n - 5 - 
y T ] . 7 . ( A - pf-hyl pi pp.ra7in-1 -yl ) Miipnn \2 . 3 - cl pyri dine 
hydror bl r>ri d^ 



In the same manners sequentially as in Examples 161-2 and 
20, a colorless oil was obtained (240 mg, yield; 92%) from 
5 -bromo- 2 - (4 - thiomorpholinyl ) pyridine (848 mg) and 5-bromo- 
7 - (4 -ethylpiperazin- 1 -yl) thieno [2 , 3 - c] pyridine (200 mg) . 
The resulting oil was converted into a hydrochloride in a 
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conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 201-203°C 

1 H-NMR(400MHz,DMSO-d s ) ; <5 (ppm) 1 . 31 ( t , J = 7 . 2Hz , 3H) , 
2.75(br,4H), 3 . 1 6 - 3 . 2 6 (m, 4H ) , 3 . 5 5 - 3 . 6 6 (m , 4H) , 4.10(br,4H), 
4.42 (d, J=14.0Hz,2H) , 7.36(br.lH), 7 . 56 ( d , J= 5 . 6Hz , 1H) , 
8.07(s,lH), 8 . 11 (d, J=5 . 6Hz, 1H) , 8.54(br,lH), 8.73(s,lH). 
MS (FAB) m/z 426 (M+H) \ 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; (5 (ppm) 1 . 16 ( t , J=7 . 6Hz , 3H) , 

2 . 53 (q, J = 7 . 6Hz, 2H) , 2 . 66 - 2 . 72 (m, 4H) , 2 . 6 9 ( t , J = 4 . 8Hz , 4H ) , 

3 . 84 ( t, J = 4 . 8Hz , 4H) , 4 . 02 - 4 . 04 (m, 4H) , 6 . 7 0 ( d , J= 8 . 8Hz , 1H) , 

7 . 32 (d, J=5 . 6Hz, 1H) , 7 . 55 (d, J=5 . 6Hz , 1H) , 7.55(s,lH), 

8 . 18 (dd, J=8 . 8 , 2 .4Hz, 1H) , 8.95 (d, J=2 .4Hz, 1H) . 

Example 2 6.5 Synt-hpsi s of 5 - [2- {4 -hydroxypi peri din - 1 - 

yl ) pyri din - 5 -yl ] -7- (4 - e thylpi pera z i n - 1 - y 1 ) th i eno f 2 . 3 - 
r]pyridinp hydrochloride 
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In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 5 -bromo - 2 - (4 -hydroxypiperidin - 
1 -yl) pyridine (554 mg) and 5 - bromo - 7 - (4 - ethylpiperazin - 1 - 
yl ) thieno [2 , 3 - c] pyridine (200 mg) . To the resulting oil were 
added methanol (10 ml) and a IN aqueous solution of sodium 
hydroxide (1 ml) , and the mixture was heated under reflux for 
1 hr. The reaction solution was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) , to give a colorless oil (224 mg, yield; 86%) . 
The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p . ; 208 -210°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; <5(ppm) 1 . 25 ( t , J=7 . 2Hz , 3H) , 1.36- 

1.42(m,2H), 1.76-1.82 (m, 2H) , 3 . 11 - 3 . 19 (m, 4H) , 3.34(br,4H), 

3 . 70 -3 . 78 (m, 1H) , 3.92(br,4H), 4 . 09 (d, J=13 . 6Hz , 2H) , 

6 . 93 (d, J=8 . 8Hz, 1H) , 7 . 51 (d, J=5 . 2Hz , 1H) , 7.90(s,lH), 

8 . 04 (d, J=5 . 2Hz , 1H) , 8 . 2 0 ( d , J= 8 . 8Hz , 1H ) , 8.89(s,lH). 

MS (FAB) m/z 424 (M+H)*. 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; (5(ppm) 1 . 1-6 ( t , J=7 . 2Hz , 3H) , 1.58- 
1.64(m,2H), 1.99-2 . 05 (m, 2H) , 2 . 51 (q, J=7 . 2Hz , 2H) , 
2 . 68 (t, J = 4 . 8Hz, 4H) , 3 . 24 (dt, J=9 . 6 , 3 . 2Hz , 2H) , 
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3 .85 (t. J=4 .8HZ.4H) , 3 . 92 - 3 . 95 (m, 1H) . 4 . 12 - 4 . 18 (m, 2H) , 

6.76 (d, J=8.8Hz,lH) , 7 . 3 2 ( d, J=5 . 6Hz , 1H) , 7 . 55 (d, J=5 . 6Hz , 1H) , 

7.55(S,1H), 8.18 (dd,J=8. 8,2. 4Hz,lH) , 8 . 9 5 ( d , J= 2 . 4Hz , 1H) . 

Rv^mplP 266 Rynl-hPsis of 5 - \ 4 - ( 5 . 6 - d i h yriro - 2 H - nvrflTl - 4 - 

yl ^phPTiyl 1 - 7 - U-Pt-hy1pi ppra7 i n - 1 -v l ) f . hi PTin T2 , ? - r . l T)VT i d i Tie 

hyrirnrhl oride 



In the same manners sequentially as in Examples 161-2 and 
20, a colorless oil was obtained (222 mg, yield; 89%) from 
l-bromo-4- (5, 6 - dihydro - 2H -pyran - 4 - yl ) benzene (690 mg) and 
3 -bromo- 1 - ( 4 - e thylpiperaz in - 1 -yl ) isoquinoline (200 mg). The 
resulting oil was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 176-179°C 

X H-NMR (400MHz, DMSO-d 6 ) ; 8 (ppm) 1-. 3 1 ( t , J = 7 . 2Hz , 3H) , 
3.20(br,4H), 3 . 57 - 3 . 7 0 (m, 4H) , 3 . 8 5 ( t , J= 5 . 2Hz , 4H ) , 
4.26(br,2H), 4 . 4 2 ( d , J= 13 . 2Hz , 2H ) , 6.37(s,lH), 




O 
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7.56 (d,J=8. 4Hz, 2H) , 7 . 57 (d, J=5 . 6Hz , 1H) , 8.06(s,lH), 
8.09(d, J=5.6Hz,lH) , 8 . 13 (d, J=8 . 4Hz , 2H) . 
MS (FAB) m/z 406 (M + H) \ 
Free compound: 

a H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J=7 . 6Hz , 3H) , 

2.52 (q, J = 7.6H Z/ 2H) , 2 . 57 - 2 . 59 (m, 2H) , 2 . 6 9 ( t , J= 5 . 2Hz , 4H) , 

3.86 (t, J = 5.2Hz,4H) , 3 . 97 { t , J= 5 . 6Hz , 2H) , 4 . 3 6 (q, J=2 . 8Hz , 2H) , 

6.21(br,lH), 7 .35 (d, J=5 . 6Hz, 1H) , 7 . 4 9 (d , J= 8 . 4Hz , 2H) , 

7.57 (d, J=5.6Hz,lH) , 7.69(s,lH), 8 . 0 8 ( d , J= 8 . 4Hz , 2H ) . 

^mplP y.f.1 fiynthPBis of 5- T2- (2-methoxvPthoxv-2- 

mpt-hyl) pyrHrHn -5 -y l 1 - 7 - f 4 - pf h vl pi ppra z i n - 1 -yl ) fhiRTir)[2 , 3- 

r]pyriflinp hydrncblnr i d e 



In the same manners sequentially as in Examples 161-2 and 
20, a colorless oil was obtained (193 mg, yield; 85%) from 
5-bromo-2- ( 2 -methoxyethoxy - 2 -me thyl ) pyr idine (563 mg) and 
5-bromo- 7 - (4 - ethylpiperazin - 1 -yl ) thieno [2 , 3 - c] pyridine (180 
mg) . The resulting oil was converted into a hydrochloride in 
a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 




N. 
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Hydrochloride : 
m.p.; 112-114°C 

l H-NMR(400MHz,DMSO-d s ) ; <5 (ppm) 1 . 30 ( t , J-7 . 2Hz , 3H) , 1.30- 
1.34(m,3H), 3.10-3.25(m,4H) , 3.30(s,3H), 3 . 4 8 - 3 . 6 8 (m, 6H) , 
4.45 (d, J-13 .6Hz,2H) , 5 . 35 - 5 . 43 (m, 1H) , 6 . 93 (d, J=8 . 8Hz , 1H) , 
7.55(d, J=5.2Hz,lH) , 8.02<s,lH), 8 . 1 0 ( d , J= 5 . 2Hz , 1H) , 
8.35(s,lH), 8.43 (dd,J=8. 8, 2.4Hz, 1H) , 8 . 93 (d, J=2 . 4Hz , 1H) . 
MS (FAB) m/z 413 (M+H)*. 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; (5 (ppm) 1 .16 (t, J=7 .2Hz, 3H) , 

1.38(d, J=6.4Hz,3H) , 2 . 52 (q, J=7 . 2Hz , 2H) , 2 . 6 8 ( t , J=4 . 8Hz , 4H) , 

3.43(s,3H), 3.56-3.66 (m, 2H) , 3 . 8 5 ( t , J = 4 . 8Hz , 4H ) , 5.46- 

5.50(m,lH), 6 . 83 (d, J=8 . 8Hz, 1H) , 7 . 34 (d, J=5 . 6Hz , 1H) , 

7 . 57 (d, J=5 . 6Hz, 1H) , 7.58(s,lH), 8 . 2 5 ( dd , J= 8 . 8 , 2 . 4Hz , 1H) , 

8 .88 (d, J = 2 . 4Hz, 1H) . 

BvampiP 368 syn^PRiR of 5 - f 2 - ( 7 - h vri ro xve th oxv) nvr i d i n - 5 - 
y l i .7- U-pt-hylpipprazin-l -yl ) thieno \ 2 r 3 - c 1 pyr i din e o xalate 




In the same manners sequentially as in Examples 161-2 and 
20, a yellow oil was obtained from 5 - bromo - 2 - ( 2 - 
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benzyloxyethoxy) pyridine (610 mg) and 5 -bromo-7 - {4 - 
ethylpiperazin-l-yl) thieno[2, 3-c]pyridine (200 mg). To the 
resulting oil were added methanol (15 ml) and palladium/carbon 
catalyst (230 mg) , and the mixture was reacted in hydrogen 
atmosphere at room temperature overnight. The resulting 
residue was basif ied by adding a IN aqueous solution of sodium 
hydroxide thereto, and then extracted with ethyl acetate. The 
resulting organic layer was washed with brine, dried and 
evaporated. Sequentially, the resulting residue was purified 
by NH-silica gel column chromatography (ethyl ace tate/hexane 
system) , to give a yellow oil (69 mg, yield; 38%) . The resulting 
oil was converted into an oxalate in a conventional manner, to 
give the oxalate of the title compound as white crystals. 
Oxalate : 
m.p.; 124-125°C 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; <5(ppm) 1. 21 (t, J-7 .2Hz, 3H) , 

3.01(br,2H), 3.20(br,4H), 3 . 55 - 3 . 62 (m, 2H) , 3 . 7 2 - 3 . 7 8 (m, 2H ) , 

3.89(br ( 2H), 4 . 3 0 - 4 . 35 (m, 2H) , 6 . 93 (d, J = 8 . 4Hz , 1H) , 

7 . 54 (d, J=5 . 2Hz, 1H) , 7.99(s,lH), 8 . 07 (d , J= 5 . 2Hz , 1H) , 

8 . 41 (dd, J=8 . 4 , 2 . 4Hz, 1H) , 8 . 92 (d, J = 2 . 4Hz, 1H) . 

MS (FAB) m/z 385 (M+H) \ 

Free compound: 

X H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1.16 (t,J=7.2Hz,3H) , 
2 . 52 (q, J = 7 . 2Hz, 2H) , 2 . 6 8 ( t , J= 5 . 2Hz . 4H ) , 3 . 86 ( t , J=5 . 2Hz , 4H) , 
3 . 96 - 3 . 99 (m, 2H) , 4 . 50 - 4 . 54 (m, 2H) , 6 . 8 9 ( d , J= 8 . 8Hz , 1H ) , 
7.35{d,J=5.6Hz,lH) , 7 . 59 (d, J=5 . 6Hz , 1H) , 7.59(s,lH), 
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8 . 31 (dd, J = 8 . 8, 2 . 4Hz, 1H) , 8 . 85 (d, J = 2 .4Hz , 1H) . 

RvamplP .dytit-hpsis nf 5 - [ 2 - f 2 -mpfhoxye thoxy ) pyr idin - 5 

yl] -7- (4 -othyl pi ppra7in - 1 -yl) thienn f 2 . 3 -cl pyri di 

hydrochloride 




In the same manners sequentially as in Examples 161-2 and 
20, a colorless oil was obtained (192 mg, yield; 79%) from 
5 -bromo - 2 -methoxyethoxypyridine (607 mg) and 5 - bromo - 7 - ( 4 - 
ethylpiperazin- 1 -yl) thieno [2 , 3 - c] pyridine (200 mg) . The 
resulting oil was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 116-118°C 

1 H-NMR(400MHz, CDC1 3 ) ; 8 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3 H) , 3.15- 
3.35(m,4H), 3.32(s,3H), 3 . 58 - 3 . 64 (m, 4H) , 3 . 6 9 ( t , J= 8 . 0Hz , 2H) , 
4 . 42 - 4 . 48 (m, 4H) , 6 . 9 6 ( d , J= 8 . 4 Hz , 1H ) , 7 . 5 5 ( d , J= 5 . 6Hz , 1H ) , 
8.02(s,lH), 8.10(d, J=5.6Hz,lH) , 8 . 4 4 ( dd , J= 8 . 4 , 2 . 4Hz , 1H ) , 
8 .93 (d, J = 2 .4Hz, 1H) . 
MS ( FAB ) m/z 399 (M+H)\ 
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Free compound: 

X H-NMR {400MHz , CDCI3) ; 6 (ppm) 1 . 1 6 ( t , J=7 . 2Hz , 3H) , 

2 . 52 (q, J=7 . 2Hz , 2H) , 2 . 6 8 ( t , J=4 . 8Hz , 4H) , 3.46(s,3H), 

3 .79 (t, J = 4 . 8Hz, 2H) , 3 . 85 ( t , J = 4 . 8Hz , 4H) , 4 . 54 ( t , J = 4 . 8Hz , 2H) , 

6 . 89 (d, J=8 . 8Hz, 1H) , 7 . 34 (d, J=5 . 6Hz , 1H) , 7 . 57 ( d , J= 5 . 6Hz , 1H ) , 

7.58(s,lH), 8 . 27 (dd, J = 8 . 8, 2 . 4Hz , 1H) , 8 . 88 (d, J = 2 . 4Hz , 1H) . 

Rvampl p 27 0 Synthesis of 5 - [4 - (4 -hydrnxyryrl nhpxsn - 1 - 

yl ) phenyl ] - 7 - (4 - ethyl pi perazin - 1 -yl ) t.hipnn \ 2 r 3 - c] pyr i d i tip 

"hydi-orh 1 or-i de 



In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 1 - bromo - 4 - ( 4 - 

acetoxycyclohexen- 1 -yl) benzene (477 mg) and 5 - bromo - 7 - ( 4 - 
ethylpiperazin- 1 -yl) thieno [2 , 3 - c] pyridine (200 mg) . To the 
resulting oil were added methanol (10 ml) and a IN aqueous 
solution of sodium hydroxide (1 ml) , and the mixture was heated 
under reflux for 1 hr . The reaction solution was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 




.OH 




N. 
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residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) , to give a colorless oil (175 mg, 
yield; 68%) . The resulting oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as white crystals. 
Hydrochloride : 
m.p. ; 168-170°C 

1 H-NMR{40 0MHz,DMSO-d 6 ) ; <5(ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 1.60- 
1.70(m,lH), 2.05-2.15 (m, 1H) , 2 . 4 0 - 2 . 6 0 (m , 2H) , 3.19(br,5H), 
3 .54-3 . 66 (m, 5H) , 3.80(br,lH), 4 . 43 ( d, J-14 . 0Hz , 2H) , 
6.15(br,lH), 7.53 (d, J=8.4Hz,2H) , 7 . 57 (d, J=5 . 2Hz , 1H) , 
8.05(s,lH), 8 . 08 (d, J=5 . 2Hz, 1H) , 8 . 1 0 ( d , J= 8 . 4Hz , 2H ) . 
MS (FAB) m/z 420 (M+H) * . 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; S(ppm) 1 . 17 ( t , J= 7 . 6Hz , 3H) , 1.82- 

1.89(m,lH), 2 . 02 -2 . 07 (m, 1H) , 2 . 22 - 2 . 28 (m, 1H) , 

2 . 53 (q, J = 7 . 6Hz, 2H) , 2 . 5 0 - 2 . 6 6 (m, 3H ) , 2 . 7 0 ( t , J = 5 . 2Hz , 4H) , 

3 . 86 (t, J = 5 . 2Hz, 4H) , 4 . 06 - 4 . 11 (m, 1H) , 6 . 0 8 - 6 . 0 9 (m , 1H ) , 

7 . 34 (d, J = 5 . 6Hz, 1H) , 7 . 47 ( d , J= 8 . 8Hz , 2H ) , 7 . 5 6 ( d , J= 5 . 6Hz , 1H) , 

7.68(S,1H), 8 . 06 (d, J = 8 . 8Hz, 2H) . 

Ex a mpl e 271 Synthesis of 7 - ( 1 - e thyl pi pera z i n - 4 - yl ) - 5 - ( 4 - 
pen t .ano yl p he nyl ) t h ie .n o [2 , 3 - c] py ri d ine ti ihydrochlorifle 

(27 1 - 1 , ) 4 -Tri hu tyl stanriyl val prnphenons 




!! 



n-Bu 



O 
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In the same manner as in Example 161-2, the title compound 
was obtained as a colorless oil (1.297 mg, yield; 58%) from 
4 -bromovalerophenone (1.206 g) . 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 0 . 8 8 ( 9H , t , J=7 . 2Hz ) , 
0 . 95 (3H, t, J=7 . 2Hz) , 1.06-1.76 (20H,m) , 2 . 9 5 ( 2H , t , J=7 . 6Hz ) , 
7 . 57 (2H, d, J=8Hz) , 7 . 87 (2H, d, J=8Hz) . 
(271 -7) 7-/1 - Et-hylpipprag-in-A-yl ) - 5- (4- 

ppnf.anoyl phenyl ) thi pno f 2 f 3 - cl pyri dine d 1 hyd roch 1 oride 

O 

n-Bu 

I 

Et 

In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals (118 mg, 
yield; 68%) from 4 - tributylstannylvalerophenone (269 mg) and 
7 - ( 1 - ethylpiperazin- 4 -yl) - 5 -bromothieno [2 , 3 - c] pyridine (12 0 
mg) . 

Hydrochloride : 
m.p. ; 109-114°C 

: H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 0 . 9 0 ( 3H , t , J = 7 . 4Hz ) , 
1.30 (3H, t, J=7 .2Hz) . 1 . 3 0 - 1 . 4 0 ( 2H , m) , 1 . 5 6 - 1 . 64 ( 2H , m) , 
3 . 03 (2H, t, J = 7 .4Hz) , 3 . 13 - 3 . 24 (4H , m) , 3 . 5 6 - 3 . 6 6 ( 4H , m) , 
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4.43 (2H f d, J=14Hz) , 7 . 5 9 ( 1H , d , J= 5 . 4Hz ) , 8 . 0 5 { 2H , d , J= 8 . 4Hz ) , 
8 .10 (lH,d,J-5.4Hz) , 8.15 (1H, s) , 8 . 2 6 ( 2H , d , J = 8 . 4Hz ) , 11.30- 
11 .40 (lH,br-s) . 
ESI -Mass; 408 (MH*) . 

F.vamplP 7.17. RyTi th p r i s nf 7 - ( 1 - Pthyl pi pera 7. i n - 4 - vl ) - 5 - f 4 - f 3 - 
mpMiyl huf.annyl 1 phenyl lfhienor2.3-d pyri dine, dihydrocihl oride 
(272 - -n 4 -Rrnmoi snval Rrophenonfi 



Aluminum chloride (32.8 g) was suspended in 1,2- 
dichloroethane (200 ml), and then under ice - cooling , a solution 
of bromobenzene (21.6 ml) and isovaleryl chloride (25 ml) in 
1 , 2 - dichloroethane (20 ml) was added dropwise thereto and the 
resulting mixture was stirred for 1 hr . Thereafter, the mixture 
was stirred at room temperature for 1 hr, and continuously at 
60°C for 1 hr. After cooling as it was, the reaction mixture 
was poured onto ice in small portions. The reaction mixture 
was extracted with chloroform, and the resulting organic layer 
was washed with 5N sodium hydroxide and brine , dried (over MgS0 4 ) 
and evaporated. The resulting residue was purified by silica 
gel column chromatography (ethyl aceta te/hexane system) , to 
give the title compound as a brown solid (26.105 g, yield; 53%) . 
1 H-NMR(400MHz, CDC1 3 ) ; S(ppm) 0 . 99 ( 6H , d , J= 6 . 8Hz ) , 2.21- 
2.37(lH,m), 2 . 80 (2H, d, J=6 . 8Hz) , 7 . 6 0 ( 2H , d , J=8 . 8Hz ) , 
1 . 82 (2H, d, J=8 . 8Hz) . 



Br. 




Me 



O 



Me 
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( ?■ 7 2 - 2 ) 4 -Tti hut-.yT stannyl i snval f>rophen< 
(Bu) 3 Su 




Me 



O 



Me 



In the same manner as in Example 161-2, the title compound 
was obtained as a colorless oil (1.493 mg, yield; 51%) from 
4 - bromoi sovalerophenone (1.577 g) . 

'H-NMR (4 00MHz , CDC1 3 ) ; <5(ppm) 0 . 8 9 ( 9H , t , J=7 . 4Hz ) , 
0 . 99 (6H, d, J=6 . 8Hz) , 1 . 06 - 1 . 11 ( 6H, m) , 1 . 2 8 - 1 . 3 8 ( 6H , m) , 1.50- 
1.58(6H,m), 2.24-2.36 (lH,m) , 2 . 82 (2H, d, J=7 . 2Hz) , 
7 . 5 7 <2H, d, J=8Hz) , 7 . 8 6 (2H, d, J=8Hz) . 
(372-3) 7 - M -Kthy 1pi pPra7in-4-y1 ) -5- \A- (3- 

ms thy! bn tarioyl ) phenyl ] f.hi pnn r ^ - r] PyT"i dine'dihydrochl nridp 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals {130 mg , 
yield; 63%) from 4 - tributylstannylisovalerophenone (322 mg) 
and 7 - ( 1 - ethylpiperazin - 4 -yl) - 5 -bromothieno [ 2 , 3 - c] pyridine 
(140 mg) . 



O 



Me 




"Me 



Et 
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Hydrochloride : 
m.p.; 139-141°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 0 . 94 ( 6H , d , J = 6 . 4Hz ) , 

1 . 30 (3H, t, J = 7 . 2Hz) , 2 . 1 1 - 2 . 2 1 ( 1H , m) , 2 . 9 1 ( 2H , d , J= 7 . 2Hz ) , 

3.13-3.23(4H,m) , 3 . 56 - 3 . 66 (4H . m) , 4 . 4 3 ( 2H , d , J= 14Hz ) , 

7 . 59 (1H, d, J = 5 . 2Hz) , 8 . 05 (2H, d, J=8 . 4Hz) , 8 . 10 ( 1H, d, J=5 . 2Hz ) , 

8.15(lH,s), 8.26 (2H,d, J=8.4Hz) , 11 . 15 - 1 1 . 2 5 ( 1H , br - s ) . 

ESI -Mass; 408 (MH* ) . 

KY3mpl p 27 3 Synl-hpsis of 7 - f 1 - ethyl pi per a zln-4-yl) - 5- T4 - (N- 
ryr.l ohpyyl ami rip) phenyl ] th i eno [ 2 , 3 -cl pyridi nsnarbnxamide 
rl i hydrochl nri rle 

(373-1) A - Rrrnno - N- r.yr. 1 ohexyl ben z ami de 



Br. 




Cyclohexylamine (9.111 g) was dissolved in 
tetrahydrof uran (100 ml), followed by the addition of 4- 
bromobenzoyl chloride (5.04 g) / tetrahydrof uran solution (30 
ml) under ice-cooling, and the mixture was stirred for 20 min . 
The reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water , dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
recrystallized from ethyl aceta te/hexane , to give the title 
compound as a pale pink solid (5.236 g, yield; 83%) . 
J H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.18-1.28(2H,m) , 1.38-1.46(2H,m) , 
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1.73 -1.79 (2H,m) , 2 . 01 - 2 . 06 <2H,m) , 3 . 8 0 - 3 . 4 0 ( 1H , m) , 5.70- 
5.90(lH,m), 7 . 56 (2H, d, J=8Hz) , 7 . 6 2 ( 2H , d , J= 8Hz ) . 
(373 - d -T-ri hut-yl stannyl -N- cyclohexyl ben zami de 



In the same manner as in Example 161-2, the title compound 
was obtained as a colorless solid (798 mg, yield; 40%) from 
4 -bromo -N- cyclohexylbenzamide (1.129 g) . 

'H-NMR (400MHz, CDC1 3 ) ; d (ppm) 0 . 8 8 ( 9H , t , J=7 . 2Hz ) , 1.04- 

2 . 04 (28H,m) , 3 . 59 - 4 . 01 ( 1H, m) , 5 . 95 (1H, d, J=8 . 4Hz) , 

7 .52 (2H, d, J=8Hz) , 7 . 67 (2H, d, J=8Hz) . 

(271-1) 7- M - Kt-hylpiperrizin -4 -vl ) - 5- \4 - (N- 

r.yr.l nh pyyl ami de) phenyl 1 thi eno \2 , 3 - 

r] pyri di ns^i hydrochl ori de 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
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(yield; 14%) from 4 - tributylstannyl -N- cyclohexylbenz amide 
(457 mg) and 7 - ( 1 - ethylpiperazin - 4 -yl ) - 5 -bromo thieno [2 , 3 - 

c]pyridine (228 mg) . 

Hydrochloride : 

m.p.; 16 0-16 5°C 

'H-NMR (40 0MHz ,DMSO-d 6 ) ; <5(ppm) 1 . 03 - 1 . 2 0 ( 1H , m) , 

1.29<3H, t,J=7.2Hz) , 1 . 27 - 1 . 35 (4H, m) , 1 . 57 - 1 . 8 5 ( 3H , m) , 3.14- 

3.23(4H,m), 3 . 56 ( 2H , t , J = 14Hz ) , 3 . 6 3 ( 2H , t , J = 14Hz ) , 

3 . 63 (2H, d, 12Hz) , 3 . 7 0 - 3 . 82 ( 1H , m) , 4 . 4 3 ( 2H , d , J= 14Hz ) , 

7.58 (lH,d, J=5.6Hz) , 7 . 94 (2H , d , J- 8 . 8Hz ) , 8 . 0 9 ( 1H , d , J=5 . 6Hz ) , 

8.12(lH,s), 8 . 19 (2H, d, J=8 . 8Hz) , 8 . 2 6 ( 1H , d, J= 8Hz ) , 10.85- 

10 . 95 (lH,br-s) . 

ESI -Mass ; 44 9 (MH*) . 

RvampiP 7.1 A Synthesis nf 7 - f 1 - ethyl pi pera z i n - 4 - yl ) - 5 - [4 - 
fpy-r-rr.1 iHinyl-1 -rArhnnyl ) pheny l 1 thi PT1Q \ ? , . 3 - e l PVri dine 
rH hyrlrnnhl oride 

(274 - 1 ) (4-Rrnrnnhen?nyl)pyrrn1 iri ine 




In the same manner as in Example 273 - 1 , the titled compound 
was obtained as a colorless solid (5.07 g, yield; 87%) from 
4 -bromobenzoyl chloride (5.027 g) and pyrrolidine (6.543 g) . 
'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 89 ( 2H , qui , J= 6 . 8Hz ) , 
1 . 97 (2H, qui, J=6 . 8Hz) , 3 . 41 (2H, t r J = 6 . 8Hz ) , 3 . 63 ( 2H , t , J= 6 . 8Hz ) , 
7.40(2H,d,J=8. 8Hz) , 7 . 54 ( 2H , d , J= 8 . 8Hz) . 
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( 274 - 2. ) (4 -Tri hntyl stannyl benzoyl ) pyrrol i di ns 
(Bu) 3 Sil 




0 



In the same manner as in Example 161-2, the title compound 



was obtained as a colorless oil {976 mg, yield; 53%) from 
(4 -bromobenzoyl) pyrrolidine (1.574 g) . 

X H - NMR ( 4 0 0MHz , CDCl 3 ) ; 8 (ppm) 0 . 88 ( 9H , t , J= 7 . 4Hz ) , 1.03- 
1.08(6H,m), 1. 29-1.37 (6H,m) , 1 . 4 9 - 1 . 5 6 ( 6H , m) , 1.84- 
1.99(4H,m), 3 . 45 (2H, t , J=6 . 6Hz) , 3 . 65 < 2H , t , J = 7Hz ) , 
7 .44 (2H, d, J = 8Hz) , 7 . 4 8 ( 2H , d, J= 8Hz ) . 

( 374 - 3 ) 7 - (1 - 'Ethyl pi ppra7i n - 4 -yl ) - 5 - f 4 - (pyrrol i di nyl - 1 - 
narhnnyl > phenyl ] f.hipnn[2,l-r] pyri ri i np'rii hydrochlor i de 

o 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as a yellow amorphous (183 
mg, yield; 57%) from (4 - tributyls tannylbenzoyl ) pyrrolidine 
(564 mg) and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 5 - bromo thieno [2 , 3 - 
c]pyridine (223 mg) . 




N. 




Et 
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Hydrochloride : 
m.p. ; 143-146°C 

'H-NMR (40 0MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 2 9 ( 3H , t , J = 7 . 2Hz ) , 1.76- 
1.90{4H,m), 3.14-3.23 (4H,m) , 3 . 4 2 ( 4H , t , J= 6 . 4Hz ) , 
3.47 (4H, t, J=6.8Hz) , 3 . 57 ( 2H , d , J= 8 . 4Hz ) , 3 . 6 2 ( 2H , d , J= 12Hz ) , 
4 . 42 (2H, d, J=14Hz) , 7 . 57 ( 1H , d , J= 5 . 6Hz ) , 8 . 09 ( 1H , d , J=5 . 6Hz ) , 
8.10(lH,s), 8 . 18 (2H, d, J=8 . 8Hz) , 10 . 95 - 11 . 05 ( 1H , br - s) . 
ESI -Mass; 421 (MH*) . 

Rxampl p 27 5 Syn thas i s of 5 - \A - ( 2. - hydroxys t.hoxy ) phenyl 1 - 7 - 
[4 - ( 7. -hyriroxypfhyl )pippr37in-1 - yl 1 f.hi fino T3 , 2 - C. 1 T)vri dine 



5 - (4 -Hydroxyphenyl) -7- (piperazin-l-yl) thieno [2,3- 
c]pyridine (139 mg) was dissolved in DMF (6 ml), followed by 
the addition of 60% sodium hydride (33 mg) and ethyl 
bromoacetate (0.068 ml), and the mixture was reacted at 60 C 
for 1 hr. The reaction solution was poured into an aqueous 
solution of saturated ammonium chloride and extracted with 
ethyl acetate. The organic layer was washed with water, dried 
and evaporated. To the resulting residue were added 




.0, 
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tetrahydrofuran (10 ml) and 1.0 M lithium aluminum 
hydride/ tetrahydrof uran solution (0.9 ml) , and the mixture was 
reacted under ice-cooling for 10 min. To the resulting reaction 
solution were then sequentially added water (0.03 ml), a 5N 
aqueous solution of sodium hydroxide (0.03 ml) and water (0.09 
ml) , and the mixture was stirred at room temperature for 30 min. 
The resulting residue was filtered, washed with ethyl acetate 
and then purified by NH- silica gel chromatography (hexane/ethyl 
acetate system) , to give a colorless oil (30 mg, yield; 21%) . 
The resulting oil was converted into an oxalate in a 
conventional manner, to obtain the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p.; 105-107°C 

'H-NMR (400MHz , DMSO-d 6 ) ; 5 (ppm) 2.93(br,2H), 3.12(br,4H), 

3 .70 ( t, J=4 . 8Hz , 2H) , 3 . 7 5 ( t , J=4 . 8Hz , 2H) , 3.85{br,4H), 

4 . 05 (t, J=4 . 8Hz, 2H) , 7 . 0 4 ( d , J = 8 . 8Hz , 2H ) , 7 . 5 1 ( d , J= 5 . 6Hz , 1H ) , 

7.90(S,1H), 8 . 01 (d, J=5 . 6Hz, 1H) , 8 . 0 7 ( d , J= 8 . 8Hz , 2H ) . 

MS (FAB) m/z 4 0 0 ( M + H ) * . 

Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 2 . 6 6 ( t , J = 5 . 6Hz , 2H) , 

2.76 (t, J = 4.8Hz,4H) , 3 . 6 9 ( t , J= 5 . 6Hz , 2H ) , 3 . 82 ( t , J = 4 . 8Hz , 4H) , 

4 . 00 (t, J = 4 .4Hz, 2H) , 4 . 15 ( t , J = 4 . 4Hz , 2H) , 7 . 0 1 ( d , J= 8 . 8Hz , 2H ) , 

7 . 34 (d, J=5 . 6Hz, 1H) , 7 . 5 6 ( d , J= 5 . 6Hz , 1H) , 7.64(s,lH), 

8.05 (d, J=8 . 8Hz , 2H) . 

Fy^mplP 276 Syn t .h e s i s of 5 - (4 -methoxyphenyl) -7 - [4 - ( 2 - 
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hydroyypt-hyl )pippra7in-1 -yl 1 thisno f 2 , 3 -cl pyridine 
hydrochl nri de 




DMSO (6 ml) and 4 -hydroxyethylpiperazine (6 ml) were added 
to 7 - chloro - 5 - ( 4 -methoxyphenyl) thieno [2 , 3 - c] pyridine (920 
mg) , and the mixture was reacted at 140 C overnight. The 
reaction solution was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water , dried 
and evaporated. The resulting residue was purified by NH- 
silica gel column chromatography (hexane/ethyl acetate system) , 
to give a yellow oil (350 mg, yield; 28%) . The resulting oil 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 129-131°C 

a H-NMR (4 00MHz, DMSO- d 6 ) ; <5(ppm) 3 . 2 5 - 3 . 3 2 (m, 4H ) , 3.56- 
3.70(m,6H), 3.84(s,3H), 4 . 4 1 ( t , J= 14 . 4Hz , 2H) , 
7 . 05 (d, J=8 . 8Hz, 2H) , 7 . 54 ( d , J = 5 . 6Hz , 1H ) , 7.96(s,lH), 
8.05(d,J=5.6Hz,lH), 8.09(d,J=8.8Hz,2H) . 
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MS (FAB) m/z 370{M+H)\ 
Free compound: 

X H-NMR (400MHz, CDCI3) ; 5 (ppm) 2 . 6 5 ( t , J= 5 . 2Hz , 2H ) , 

2 .76 (t, J = 5 . 2Hz, 4H) , 3 . 6 9 ( t , J= 5 . 2Hz , 2H) , 3 . 82 ( t , J = 5 . 2Hz , 4H ) , 

3.87(s,3H), 6 . 99 (d, J=8 . 8Hz, 2H) , 7 . 33 (d, J=5 . 6Hz , 1H) , 

7 . 56 (d, J=5 . 6Hz, 1H) , 7.63(s,lH), 8 . 04 (d, J=8 . 8Hz , 2H) . 

Kvampl e 277 Synthesis nf 4 - ( 4 - e thy 1 pi psra 7. i n - 1 - vl ) - 6 - ( 4 - 

mPthnxyphenyl ) thi pnn T3 . 4 - cl pyridine oxalate 




In the same manner as in Example 10, the free compound 
of the title compound was obtained (57 mg , yield; 13%) from 
4 - chloro - 6 - (4 -me thoxypheny 1 ) thieno [3 , 4 - c] pyridine (356 mg) 
and ethylpiperazine (6 ml) . The resulting free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 

1 H-NMR(400MHz,DMSO-d s ) ; <5(ppm) 1 . 2 5 ( t , J = 7 . 2 Hz , 3H ) , 

3 . 12 (q, J=7 . 2Hz , 2H) , 3 . 32 (br , 4H) ,- 3.81(s,3H), 3.93(br,4H), 

7 . 01 (d, J=8 . 8Hz, 2H) , 7.59(s,lH), 7 . 9 3 (d , J= 2 . 4Hz , 1H ) , 

8 . 04 (d, J=8 . 8Hz, 2H) , 8.46(br,lH). 
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Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

2.55(q, J=7.2Hz,2H) , 2.73(br,4H), 3.85(br,4H), 3.87(s,3H), 

6.97 (d, J=8.4Hz,2H) , 7.36(s,lH). 7 . 52 (d. J=3 . 2Hz , 1H) , 

7 . 8 6 (d, J=3 . 2Hz, 1H) , 8 . 04 (d, J=8 . 8Hz, 2H) . 

F.vaTTiplP 278 synapsis r>f 4 - f 4 - pfh v l ni ner a 7 , i n - 1 - vl ) - 6 - f 4 - ( 2 

hyrlrnyypfhnxy) phenyl 1 thi eno f3 . 4 - el PVri dine oxalate 
(278 - 1 ) 3-Formyl - 4 - hrnmnt.h i ophene 



CHO 




3 , 4 - Dibromothiophene (30 g) was dissolved in diethyl ether 
(150 ml) , followed by the addition of 2 . 5M n-butyl lithium (60 
ml) at -78°C. Subsequently, DMF(14 ml) /diethyl ether solution 
(50 ml) was added thereto, and the mixture was stirred for 3 
hr with heating under reflux. The reaction solution was poured 
into IN hydrochloric acid, and then extracted with ethyl acetate . 
The resulting organic layer was washed with an aqueous solution 
of saturated sodium bicarbonate and brine, dried and evaporated . 
The resulting residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) , to give a 
colorless oil (14.7 g, yield; 62%). 

X H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 7 . 37 ( d , J= 3 . 6Hz , 1H) , 

8.17 (d, J=3.6Hz, 1H) , 9.96(S,1H).- 

(27R-2) 4 -Methovymethriyy- 1 - pthynyl henzpne 
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C> OMe 



Paraiodophenol (25 g) was dissolved in DMF (100 ml) , 
followed by the addition of potassium t-butoxide (25 g) and 
methoxymethyl chloride (13 ml) , and the mixture was reacted at 
60°C overnight. The reaction solution was poured into water 
and extracted with ethyl acetate. The organic layer was washed 
with water and brine, dried and evaporated. The resulting 
residue was subjected to a silica gel short column, to give 
4 -methoxymethoxy- 1 - iodobenzene as an oil (26.5 g, yield; 88%). 

To the resulting oil (26.5 g) were added 
trimethylsilylacetylene (28 ml) , pyridine (50 ml) , 
triethylamine (100 ml), Cul (0.35 g) and Pd(PPh 3 ) 2 Cl 2 (0.7 g) , 
and the mixture was reacted at 60°C overnight. The reaction 
solution was poured into IN hydrochloric acid, and the organic 
layer was washed with an aqueous solution of saturated sodium 
bicarbonate and brine, dried and evaporated, to give an oil. 

The resulting oil was dissolved in a methanol (90 ml) , 
followed by the addition of a IN aqueous solution of sodium 
hydroxide (10 ml) , and the mixture was heated under reflux for 
1 hr. The reaction solution was partitioned between ethyl 
acetate and water. The organic phase was washed with water, 
dried and concentrated. The solvent was evaporated, to give 
the title compound as a yellow oil (11.4 g, yield; 70%). 
L H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 3.00(s,lH), 3.47(s,3H), 
5.18(s.2H), 6 . 98 (d, J=8 . 8Hz, 2H) , 7 . 42 (d, J=8 . 8Hz , 2H) . 
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{718-1) A -Phi nm- f, - U - /mPthoxymPt-hnvy ) phpnyl 1 thi sno \2 . 4 
<-] pyri rH np 




CI 



3 - Formyl - 4 - bromo thiophene {14.7 g) was dissolved in DMF 
(100 ml) , followed by the addition of triethylamine (100 ml) , 
Cul (0.25 g) , Pd(PPh 3 ) 2 Cl 2 (0.5 g) and 4 -methoxymethoxy- 1 - 
ethynylbenzene (11.4 g) , and the mixture was reacted at 70 C 
overnight. The reaction solution was filtered through Celite, 
poured into IN hydrochloric acid, and then extracted with ethyl 
acetate. The organic layer was washed with an aqueous solution 
of saturated sodium bicarbonate and brine , dried and evaporated . 
The resulting residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system), to give 3- 
{ [4 - (methoxymethoxy) phenyl] ethynyl} -4 - formyl thiophene as a 
colorless oil (12.8 g, yield; 47%). 

The resulting oil (12.8 g) was dissolved in ethanol (150 
ml) , followed by the addition of water (50 ml) , hydroxy lamine 
hydrochloride (4.9 g) and sodium acetate (7.7 g) , and the 
mixture was heated under reflux for 3 hr . The reaction solution 
was evaporated, and then extracted with ethyl acetate. The 
organic layer was washed with brine, dried and evaporated, and 
then purified by silica gel column chromatography (hexane/ethyl 
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acetate system), to give 3-{[4- 

(methoxymethoxy) phenyl] ethynyl} -4 - f ormyl thiophene oxime as a 
brown oil (10.5 g, yield; 77%). 

The resulting brown oil (10 . 5 g) was dissolved in n-butanol 
(100 ml), followed by the addition of water (25 ml) and potassium 
carbonate {7.5 g) , and the resulting mixture was reacted with 
heating under reflux overnight. The reaction solution was 
evaporated and extracted with ethyl acetate . The organic layer 
was washed with brine, dried and evaporated, and then purified 
by silica gel column chromatography (dichloromethane/methanol 
system), to give 6 - [4 - (methoxyme thoxy ) phenyl] thieno [3 , 4 - 
c]pyridine N-oxide as a yellow oil (2.6 g, yield; 25%). 

The resulting yellow oil (2.6 g) was dissolved in 
chloroform (100 ml) , followed by the addition of 
diisopropylamine (16 ml) and phosphorus oxychloride (1.7 ml), 
and the mixture was reacted with heating under reflux for 20 
min. The reaction solution was ice-cooled, followed by the 
addition of methanol and evaporation. The resulting residue 
was parti tioned • between ethyl acetate and water, and the 
resulting ethyl acetate layer was washed with an aqueous 
solution of saturated sodium bicarbonate and brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (hexane/e thyl acetate system) , to give 
the title compound as a colorless oil (1.1 g, yield; 39%). 
1 H-NMR(400MHz / CDC1 3 ) ; <5(ppm) 3.50(s,3H), 5.23(s,2H), 
7 . 12 (d, J=8. 8Hz, 2H) , 7.53(s,lH), 7 . 65 (d, J=8 . 8Hz , 2H) , 
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7 .74 (s, 1H)» 8 . 79 (s, 1H) . 

{719, -A) 4- U-Kthylpippra?in-1 -yl) - 6- (4- 

TnPthnyyiriPl-hriyypbPTiyl ) t.hi p un T 3 . 4 -cl pyr id ine or cnmnfflind 
idpntified by the following analysis data and synthetic 
prnnfidures 

(X OMe 



0 

k 

In the same manner as in Example 1, a yellow oil was 
obtained (695 mg, yield; 51%) from 4 - chloro - 6 - ( 4 - 
methoxymethoxyphenyl ) thieno [3 , 4 - c] pyridine (1.1 g) , 
potassium carbonate (lg), ethylpiperazine (0.8 ml) and DMF (10 
ml) . 

1 H-NMR(400MHz,CDCl J ) ; 6 (ppm) 1 . 17 ( t . J=7 . 2Hz , 3H) , 
2 . 53 (q, J = 7 . 2Hz , 2H) , 2 . 7 0 ( t , J = 4 . 8Hz , 4H) , 3.56(s,3H), 
3 . 84 (t, J=4 . 8Hz , 4H) , 5.22(s,2H), 7 . 1 0 ( d , J= 8 . 8Hz , 2H) , 
7 .35 (d, J=0. 8Hz, 1H) , 7 .52 (d, J=3.2Hz, 1H) , 
7 . 86 (dd, J=3 . 2 , 0 . 8Hz , 1H) , 8 . 02 (d, J = 8 . 8Hz , 2H) . 
f 27R - 51 4- M-Efhylpiperazin-l-yl ) -G- f4 - (2- 

hydrnxypthoxyl phenyl ] rh i pno [ 3 , 4 - r ] py r i d i np or compound 

identified by thp following analysis data and synthetic 

procedures 
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4- (4 -Ethylpiperazin- 1 -yl) -6- [4- 
(methoxymethoxy) phenyl] thieno [3 , 4 - c] pyridine (695 mg) was 
dissolved in ethanol (10 ml) , followed by the addition of a 5N 
aqueous solution of hydrochloric acid (1 ml) , and the mixture 
was reacted for 1 hr with heating under reflux. The reaction 
solution was neutralized with a IN aqueous solution of sodium 
hydroxide and then extracted with ethyl acetate. The organic 
layer was washed with brine, dried and evaporated, and then 
purified by silica gel column chromatography 
(dichloromethane/methanol system), to give 4- (4- 
ethylpiperazin- 1-yl) - 6 - { 4 -hydroxyphenyl ) thieno [3,4- 
c]pyridine as a yellow oil (70 mg, yield; 11%) . 

4 - (4 -Ethylpiperazin- 1 -yl) - 6 - (4 - 
hydroxyphenyl) thieno [3 , 4 - c] pyridine (70 mg) was dissolved in 
DMF (10 ml), followed by the addition of 2 - bromoe thoxy ( t - 
butyl) dimethylsilane (300 mg) and 60% sodium hydride (33 mg) , 
and the mixture was reacted at 60°C overnight. The reaction 
solution was poured into an aqueous solution of saturated 
ammonium chloride and extracted with ethyl acetate. The 
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organic layer was washed with water and brine, dried and 
evaporated, to give 4 - (4 - e thylpiperazin - 1 - yl ) - 6 - {4 - [2 - ( t - 
butyl) dimethyls ilyloxyethoxy] phenyl} thieno [3 , 4 -c] pyridine 
as an oil. The resulting oil was then dissolved in 
tetrahydrofuran (5 ml), followed by the addition of 1 . OM 
tetrabutylammonium fluoride/ tetrahydrofuran solution (5 ml) , 
and the mixture was stirred at room temperature for 1 hr. The 
reaction solution was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by NH- silica 
gel column chromatography {hexane/ethyl acetate system) , to 
give a colorless oil (18 mg, yield; 23%) . The resulting oil 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 

m.p.; 13 0 C (decomp.) 

2 H-NMR (400MHz , DMSO-d 6 ) ; 5 (ppm) 1 . 2 7 ( t , J = 7 . 2Hz , 3H) , 
3.19(br,4H), 3.39(br,6H), 3.74(br,2H) , 4 . 04 ( t , J=4 . 8Hz , 2H) , 
7 . 01 (d, J=8 . 8Hz, 2H) , 7.61{s,lH), 7 . 94 ( d , J = 2 . 8Hz , 1H) , 
8 . 03 (d, J=8 . 8Hz, 2H) , 8 . 4 8 ( d , J = 2 . 8Hz , 1H) . 
MS (FAB) m/z 384(M+H)\ 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 5(ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H ) , 
2 . 58 (q, J=7 .2Hz, 2H) , 2.77(br,4H), 3.89(br,4H) r 

3 . 99 (t, J = 4 . 4Hz, 2H) , 4 . 15 { t , J=4 . 0Hz , 2H) , 6 . 9 9 ( d , J = 8 . 8Hz , 2H) , 
7.36(s,lH), 7.53 (d, J = 3.2Hz,lH) , 7 . 8 5 { d , J = 3 . 2Hz , 1H ) , 
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8 . 03 (d, J=8. 8Hz, 2H) . 

Ryampip 279 Synthesis of 4 - (4 -methylpiperazi n - 1 -yl ) - 6 - [4 - 
(7 -hyrimyypt-.hnxy) phenyl 1 th i sno \ 3 . 2 - c 1 pyri di ne hydrnnhl nri rip 



4- (4 -Methylpiperazin- 1 -yl) -6- (4- 
hydroxyphenyl ) thieno [3 , 2 - c] pyridine (413 mg) obtained from 
4 - chloro - 6 - { 4 -me thoxyphenyl ) thieno [ 3 , 2 - c] pyridine and N- 
methylpiperazine in the same manner as in Example 289-6 was 
dissolved in DMF (10 ml) , followed by the addition of potassium 
carbonate (526 mg) and 2 - bromoethanol (0.18 ml). The resulting 
mixture was stirred at 80 C for 2 days, and then the resulting 
reaction mixture was partitioned between ethyl acetate and 
water. The resul ting organic layer was washed with water , dried 
and evaporated. The resulting residue was purified by NH - 
silica gel column chromatography (hexane/ethyl acetate system) , 
to give a yellow oil (202 mg, yield; 43%) . The resulting oil 
was converted into a hydrochloride in a conventional manner, 
to give the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 14 8-15 0°C 




OH 



Me 
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'H-NMR (400MHz, DMSO-d 6 ) ; (5 (ppm) 2 . 85 (d, J = 4 . 4Hz , 3H) , 3.27- 
3.33(m,2H), 3 . 47 - 3 . 55 (m, 4H) , 3 . 75 ( t , J=4 . 8Hz , 2H) , 4.00- 
4.06(m,2H), 4 . 21 (d. J-13 . 2Hz , 2H) , 7 . 04 (d, J=8 . 8Hz , 2H) , 
7 . 61 (d, J=5 . 6Hz, 1H) , 7 .78 (d, J-5. 6Hz, 1H) , 8 . 10 (d, J=8 . 8Hz , 2H) , 
8 . 18 (s, 1H) . 

MS (FAB) m/z 370(M+H)\ 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 2.39(s,3H), 2 . 6 6 ( t , J = 4 . 8Hz , 4H) , 
3 . 69 (t, J=4 . 8Hz, 4H) , 3 . 9 9 ( t , J=4 . 8Hz , 2H) , 4 . 14 ( t , J=4 . 8Hz , 2H) , 
7 . 00 (d, J=8 . 8Hz, 2H) , 7 . 32 (d, J=5 . 6Hz , 1H) , 7 . 3 9 ( d , J= 5 . 6Hz , 1H ) , 
7.72(s,lH), 8 . 05 (d, J=8 . 8Hz, 2H) . 

Kyamplp 280 Rynt-.hpsis of A - ( A - ethyl pi ppra 7. i n - 1 - yl ) - f, - ( 4 - 
hydroxy-phenyl) thi enn T3 , 2 -rl pyri dine hydrnrhl ori dp 



4- (4 - Ethylpiperazin - 1 -yl ) -6- (4- 
methoxyphenyl ) thieno [3 , 2 -c] pyridine (1.85 g) was dissolved in 
48% hydrobromic acid (15 ml) , and the mixture was reacted for 
6hr with heating under reflux. -The reaction solution was 
ice-cooled, and then basified by adding a 8N aqueous solution 
of sodium hydroxide thereto. A 28% aqueous solution of ammonia 




OH 



N. 
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was added to the resulting solution, followed by the extraction 
with ethyl acetate . The resulting organic layer was washed with 
water, dried and evaporated. The resulting crystals were 
washed with hexane and subsequently with diethyl ether, and then 
dried, to give white crystals (1.44 g, yield; 81%) . The 
resulting crystals were converted into a hydrochloride in a 
conventional manner, to give the title compound as white 
crystals . 
Hydrochloride : 
m.p.; 17 3-17 5°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 3.13- 

3.30(m,4H), 3 . 49 - 3 . 60 (m, 4H) , 4 . 19 (d, J=14 . 0Hz , 2H) , 

6 . 88 (d, J=8 . 8Hz, 2H) , 7 . 6 0 (d , J=5 . 6Hz , 1H) , 7 . 77 (d , J= 5 . 6Hz , 1H) , 

7.79 (d. J=8.8Hz,2H) , 8.11(s,lH). 

MS (FAB) m/z 340(M+H) + . 

Free compound: 

1 H-NMR(400MHz,DMSO-d s ) ; <5 (ppm) 1 . 06 ( t , J = 7 . 2Hz , 3H) , 
2 . 41 (q, J=7 . 2Hz, 2H) , 2 . 5 9 ( t , J = 4 . 8Hz , 4H) , 3 . 54 ( t , J = 4 . 8Hz , 4H ) , 
6 . 84 (d, J=8 . 8Hz, 2H) , 7 . 4 8 (d , J= 5 . 6Hz , 1H) , 7 . 6 6 ( d , J= 5 . 6Hz , 1H) , 
7 . 98 (d, J = 8 . 8Hz, 2H) , 9.64(s,lH). 

Example 281 Synfhpsi s of 4 - ( 4 - p thy 1 pi p^ra v. i n - 1 - yl ) - 6 - [ 4 - M - 
hydroxyethyl ) phenyl] thieno [3 , 2 - c ] pyri di ne o xa "! at e 
(281 - 1 ) 6 - (4 -Bromophenyl) - 5H- thi eno [ 3 , 2 - n] pyri di n - 4 -nrte 
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O 



To a solution of N-methyl - 2 -methyl thiophene - 3 - 
carboxamide (13.0 g) in tetrahydrof uran {130 ml) was dropwise 
added 2.5 M butyl lithium (74 ml) at -70°C. The reaction 
solution was stirred at -70 C for 2 hr, followed by the addition 
of 4 -bromobenzoni trile (15.3 g) at once. After the dry 
ice/acetone bath was removed, the reaction mixture was back to 
room temperature. Three hours later, an aqueous solution of 
saturated ammonium chloride and ether were added thereto, and 
then the resulting mixture was further stirred for 1 hr . The 
resulting white precipitates were collected by filtration, and 
washed with water, ether and n-hexane in this order. The 
resulting product was dried to give the title compound (4.9 g, 
yield; 19%) . 

I ?B1 -2.) A - (4-F.thy1pippra?in-1 . y n -fi- f4- 
bromophpnyl ) thi pnn [3 r 2 - c.) pyridine 
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6 - (4 -Bromophenyl) -5H- thieno [3 , 2 - c] pyridin - 4 - one (4.87 
g) was added to phosphorus oxychloride (30 ml) , and the 
resulting mixture was heated at 100°C for 3 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water. The organic layer was washed with 
water, an aqueous solution of saturated sodium bicarbonate and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, to give 4 - chloro- 6 -( 4 -bromophenyl ) thieno [ 3 , 2 - 
c] pyridine . 

Then, the resulting compound was heated with N- 
ethylpiperazine (50 ml) at 100°C f or 2 hr . The reaction mixture 
was evaporated, and to the resulting residue were added 
potassium carbonate and water, and the resulting mixture was 
extracted with ethyl acetate . The organic layer was washed with 
water and brine , and dried over magnesium sulfate . The solvent 
was removed, and the resulting residue was purified by NH - silica 
gel column chromatography (ethyl aceta te/hexane system) , to 
give the title compound as a pale brown oil (3.76 g, yield; 
58 . 8%) . 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 1 . 16 (3H , t , J = 7 . 2Hz) , 
2.53 (2H,q, J=7.2Hz) , 2.68(4H,br), 3.71(4H,br), 

7.37 (lH,d, J = 5.6Hz) , 7 . 4 1 ( 1H , d , J=5 . 6Hz } , 7 . 5 6 ( 2H , d , J = 8 . 4Hz ) , 
7.76(lH,s), 7.96 (2H, d, J=8.4Hz) . 

(281 - 3) 6 - [4 - n , 3 -Dimethyl - 3 -hydroxy- 1 -propynyl ) phenyl 1 - (4 - 
ethyl p i pera y.i n - 1 -yl ) thi eno [3 , 2 - c] pyri di ne or compound 
identified by the following analysis data and synthetic 
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procedures 




6- (4 -Bromophenyl) -4- (4 -ethylpiperazin- 1 - 
yl) thieno [3 , 2 - c] pyridine (0.96 g) was heated under reflux in 
the presence of bis triphenylphosphine dichloride (48 mg) , 
triphenylphosphine (174 mg) and cuprous iodide (46 mg) , in 
2-methyl-3-butyn-2-ol (0.26 g) , pyridine (15 ml) and 
triethylamine (30 ml) for 1.5 hr. The reaction solution was 
evaporated, and the resulting residue was purified by NH-silica 
gel column chromatography (ethyl acetat e/hexane system) , to 
give 0.80 g of the title compound as a pale yellow oil. 
'H-NMR (400MHz, CDC1 3 ) ; 5 (ppm) 1 . 1 6 ( 3H , t , J = 7 . 2Hz ) , 1.63(6H,s), 
2 . 53 (2H, q, J=7 . 2Hz) , 2.68(4H,br), 3.70(4H,br), 

7 . 36 (1H, d, J=5 . 6Hz) , 7 . 4 1 ( 1H , d , J= 5 . 6Hz ) , 7 . 47 ( 2H , d , J= 8 . 4Hz ) , 
7.78(lH,s), 8 . 03 (2H, d, J=8 . 4Hz) . 

( 7. 81 - 4 ) 6 - ( 4 - Kthynyl phenyl ) - (4 - Pt.hyl piperazin-1- 
yl ) thi e no [3 . 2 - c] pyridine 
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6 - [4 - (3,3 -Dimethyl - 3 -hydroxy- 1 -propynyl) phenyl] - ( 4 - 
ethylpiperazin - 1 -yl ) thieno [3 , 2 - c] pyridine (0.80 g) was 
dissolved in 1-butanol (15 ml), followed by the addition of 
potassium hydroxide (0.47 g) , and the mixture was heated under 
reflux for 20 min. The reaction solution was evaporated, and 
the resulting residue was partitioned between ethyl acetate and 
water, and then extracted with ethyl acetate . The organic layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, and the resulting residue 
was dissolved in ether, and then filtered through NH- silica gel . 
The resulting filtrate was concentrated, to give 0.59 g of the 
title compound as a pale yellow oil. 
*H-NMR (400MHz, CDCl-j) ; <5(ppm) 1 . 1 6 ( 3H , t , J = 7 . 2Hz ) , 
2 . 53 (2H, q, J=7 . 2Hz) , 2.68(4H,br), 3.13(lH,s), 3.70(4H,br), 
7 . 37 (1H, d, J = 5 . 6Hz) , 7 . 4 1 ( 1H , d , J = 5 . 6Hz ) , 7 . 5 8 ( 2H , d , J= 8 . 4Hz ) , 
7.80(lH,s), 8 . 06 (2H, d, J=8 . 4Hz) . 

(281 -5) 6- (4 -Acetyl phenyl ) - (4 -ethylpiperazin-1 - 
yl ) t h i eno [3 , 2 - c) pyri dine 
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6 - (4 - Ethynylphenyl ) - (4 - ethylpiperazin - 1 - 
yl ) thieno [3 , 2 - c] pyridine (0.59 g) was reacted in formic acid 

(15 ml) at 100 C for 12 hr . The reaction solution was evaporated, 
basified with an aqueous solution of potassium carbonate, and 
then extracted with ethyl acetate . The organic layer was washed 
with water and brine, dried and concentrated. The resulting 
residue was purified by NH- silica gel column chromatography 

(ethyl acetate/hexane system), to give 0.37 g of the title 
compound as a pale yellow oil. 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 17 ( 3H , t , J=7 . 2Hz ) , 
2.56 (2H,q, J=7.2Hz) , 2.64(3H,s), 2.73(4H,br), 3.13(lH,s), 
3.73(4H,br), 7 . 4 0 - 7 . 4 3 ( 2H , m) , 7.86(lH,s), 8.04(lH,s), 
8.10 (2H, d, J=8 . 4Hz) . 

(2 81 -6 ) 4- (4-F ,thy1 piperazin-1 -yl ) - 6 - [4 - (1 - 
hydroxyethyl ) phenyl ] thi eno [3 , 2 - c] pyrid i ne 
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OH 




6 - (4 - Acetylphenyl ) - (4 - ethylpiperazin - 1 -yl ) thieno [3,2- 
c] pyridine (0.37 g) was dissolved in methanol (10 ml) , followed 
by the addition of sodium tetrahydroborate (50 mg) at room 
temperature. The resulting mixture was reacted for 30 min . 
The reaction solution was concentrated, and the resulting 
residue was partitioned between ethyl acetate and water. The 
organic layer was washed with water and brine, dried and 
concentrated. The resulting residue was purified by NH-silica 
gel column chromatography (ethyl acetate), to give 0.31 g of 
the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H ) , 
1 . 34 (d, J=6 . 0Hz , 3H) , 2 . 54 ( q , J=7 . 2Hz , 2H ) , 2.70(m,4H), 
3.71(m,4H), 4 . 96 (q, J=6 .4Hz, 1H) , 7 . 35 (d , J=5 . 6Hz , 1H) , 
7 .41 (d, J=5 . 6Hz, 1H) , 7.47 (d, J=8.0Hz,2H) , 7.78(s,lH), 
8.07 (d, J=8.0Hz,2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, to give 0.29 g of the title compound 
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as a white powder. 

Oxalate : 

m.p.; 134-135°C 

'H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 25 ( t , J = 7 . 2Hz , 3H) , 

1 . 36 (d, J=6 . 0Hz, 3H) , 3 . 11 (q, J=7 . 2Hz , 2H) , 3.31(m,4H), 

3.80(m,4H), 4 . 78 (q, J=6 . 4Hz , 1H) , 7 . 44 (d, J=8 . 4Hz , 2H) , 

7 . 63 (d, J=5 . 6Hz, 1H) , 7 . 81 (d, J=5 . 6Hz , 1H) , 8 . 09 (d, J=8 . 4Hz , 2H) , 

8 . 22 (S, 1H) . 

MS (FAB) m/z 368(M+H)\ 

Example 282 Syn thesis of 4 - (4 - sthylpiperazi n - 1 - yl ) - fi - [A - M - 
hydroxypropyl) phenyl ] th i eno [3 , 2 -c] pyri di ne oxalate 
(282-1 ) 6- U - M . 3-ninxo1a-n-2-y1 ) phenyl ] - SH - th i Pn o f 3 , 2- 
c] pyridin-4 -one 




O 



To a solution of N-methyl - 2 -methyl thiophene - 3 - 
carboxamide (18.5 g) in te trahydrof uran (350 ml) was dropwise 
added 2 . 5M n-butyl lithium (100 ml) at -70°C. The resulting 
solution was stirred at -70°C for 1.5 hr, followed by the 
addition of a solution of 4 - ( 1 , 3 - dioxolan - 2 - yl ) benzoni tr i 1 e 
(20.9 g) in te trahydrof uran (10 0- ml) at once. After the dry 
ice/acetone bath was removed, the reaction mixture was back to 
room temperature. Three hours later, an aqueous solution of 
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saturated ammonium chloride was added thereto, and the organic 
layer was separated, washed with water and dried. The filtrate 
was concentrated, and the resulting solid was washed with ethyl 
acetate, te trahydrof uran/e ther and n-hexane in this order. 
The resulting solid was then dried, to give the title compound 
as white crystals (6.24 g, yield; 31.7%). 

'H-NMR (400MHz , DMS0-d 6 ) ; 6 (ppm) 3 . 94 -4 . 10 (4H, m) , 5.79(lH,s), 
7.24(lH,s), 7 . 48-7 . 56 (3H,m) , 7 . 63 (2H, d, J=5 . 6Hz) , 
7 . 78 (2H, d, J=8 . 4Hz) , 1 1 . 67 ( 1H , br - s ) . 
(7K7-7V d- (4-F.thy1pipgT-a?-in-1 -yl)-fi-f4- 
f nrmyl phenyl ) t hi en o [3 , 2 -r.~\ pyri di np 



Phosphorus oxychloride (22.7 g) was added to 6- [4- 
(1,3- dioxolan - 2 -yl ) phenyl ] - 5H - thieno [3 , 2 - c] pyri din - 4 - one 
(6.2 g) at room temperature, and the mixture was reacted at 7 0°C 
for 2 hr. The reaction solution evaporated, and to the 
resulting residue was added an aqueous solution of potassium 
carbonate, and then the resulting mixture was extracted with 
ethyl acetate and dried. The solvent was evaporated, to give 
4 -chloro- 6 - [4 - (1,3 - dioxolan - 2 - yl ) phenyl ] - 5H- thieno [3,2- 




.CHO 
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c] pyridine . 

Then, the resulting compound was reacted with N- 
ethylpiperazine (40 ml) at 120°C for 12 hr . The reaction 
solution was evaporated, and the resulting residue was 
extracted with ethyl acetate. The organic layer was extracted 
with a 2N aqueous solution of hydrochloric acid (100 ml) , and 
then treated at 50 C for 1 hr . The reaction solution was cooled, 
basif ied with a 8N aqueous solution of sodium hydroxide and then 
extracted with ethyl acetate . The organic layer was washed with 
water and brine , dried and concentrated . The resulting residue 
was purified by silica gel column chromatography 
(toluene/acetone system) , to give 0.40 g of the title compound 
as a pale yellow oil. 

1 H-NMR (400MHz , CDC1 3 ) ; (5(ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 

2 . 54 (q, J=7 . 2Hz, 2H) , 2.70(m,4H), 3.73(m,4H), 7 . 41 - 7 . 44 (m, 2H) , 

7.88(s,lH), 7 . 96 (d, J=8 . 4Hz, 2H) , 8 . 2 5 ( d , J = 8 . 4Hz , 2H) , 

10 . 07 (s, 1H) . 

(282-3) 4- U -Ethyl p i perazin-1 -yl) -fi- f4 - M - 
hyrirnx yprnpyl 1 phpnyl ] thi pnn [ 3 , 2 - r] pyri dine' 



OH 
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To a solution of 4 - (4 - ethylpiperaz in - 1 -yl) - 6 - (4 - 
f ormylphenyl) thieno [3 , 2 -c] pyridine (0.20 g) in 
tetrahydrof uran (20 ml) was added 3M ethylmagnesium 
bromide/diethyl ether solution (0.5 ml), and the mixture was 
reacted at room temperature for 30 min . To the resulting 
reaction solution was added an aqueous solution of ammonium 
chloride, and the mixture was extracted with ethyl acetate . The 
organic layer was washed with water and brine, and dried. The 
resulting product was filtered through NH silica gel and washed 
with ethyl acetate . The fi 1 trate was concentrated, to give 0 . 17 
g of the title compound as white crystals. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 0 . 96 ( t , J=7 . 2Hz , 3H) , 
1.17 (t, J = 7.2Hz,3H) , 1.74-1 .90 (m, 2H) , 2 . 54 (q, J = 7 . 2Hz , 2H) , 
2.70{m,4H), 3.71(m,4H), 4.64(m,lH), 7 . 34 (d, J=5 . 6Hz , 1H) , 
7.39-7.45(m,3H) , 7.79(s ; lH), 8 . 07 ( d , J= 8 . 0Hz , 2H ) . 

The free compound was converted into an oxalate in a 
conventional manner, to give 0.16 g of the title compound as 
a white powder. 
Oxalate : 
m.p.; 130-131°C 

'H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 0 . 84 ( t , J = 7 . 2 Hz , 3 H ) , 

1 . 23 (d, J=6 . 0Hz, 3H) , 1 . 5 9 - 1 . 7 0 (m, 2H) , 3 . 07 ( q , J = 7 . 2Hz , 2H ) , 

3.27(m,4H), 3.78(m,4H), 4 . 4 8 ( t , J= 6 . 4Hz , 1H) , 

7 . 40 (d, J=8 . 4Hz, 2H) , 7.62 ( d , J= 5 . 6 Hz , 1H ) , 7 . 7 8 (d, J=5 . 6Hz , 1H) , 
8 . 09 (d, J=8 .4Hz, 2H) , 8.12(s,lH). 
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MS (ESI) m/z 382 (M+H)*. 

Rvampl p 2 R 3 Rynthpsis of 4 - f 4 - pf.hy 1 p ipe ra z i n - 1 - yl ) - 6 - f 4 - M 
Viy^rnxyhnf.yl ) phenyl 1 thi pno f 3 . 2 - cl pyridine oxalate 



To a solution of 4 - ( 4 - e thylpiperazin - 1 - yl ) - 6 - { 4 - 
f ormylphenyl) thieno [3 , 2 -c] pyridine {0.20 g) obtained in 
Example 282-2 in tetrahydrof uran {20 ml) was added 2M n- 
propylmagnesium bromide/di ethyl ether solution (1.0 ml), and 
the mixture was reacted at room temperature for 30 min. To the 
resulting reaction solution was added an aqueous solution of 
ammonium chloride, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with water and brine, 
dried and filtered through NH silica gel, followed by washing 
with ethyl acetate. The resulting filtrate was concentrated, 
to give 0.16 g of the title compound as a white solid. 
Free compound: 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5(ppm) 0 . 9-5 ( t , J = 7 . 2Hz , 3H) , 

1.16 (d, J=6.0Hz,3H) , 1 . 28- 1 . 53 (m, 2H) , 1 . 63 - 1 . 89 (m, 2H) , 

2 . 53 (q, J=7 . 2Hz, 2H) , 2.70(m,4H), 3.71(m,4H), 



OH 




549 



9804GPCT 



4 . 76 (m, J=6 . 4Hz , 1H) , 7 . 34 (d, J=5 . 6Hz , 1H) , 7 . 3 9 - 7 . 45 (m, 2H) , 
7.78{s,lH), 8 . 07 (d, J=8 . 0Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, to give the title compound (0.14 g) 
as a white powder. 
Oxalate : 
m.p.; 135-136°C 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 5 (ppm) 0 . 8 5 ( t , J = 7 . 2Hz , 3H) , 

1 . 22 ( t , J=7 . 2Hz , 3H) , 1 . 2 0 - 1 . 6 8 (m , 4H ) , 3.11(m,2H), 3.26(m,4H), 

3.77(m,4H), 4.57(m,lH), 7 . 3 9 (d, J=8 . 4Hz , 2H) , 

7 . 63 (d, J=5 . 6Hz, 1H) , 7 . 7 9 ( d , J= 5 . 6Hz , 1H) , 8 . 07 (d, J=8 . 4Hz , 2H) , 
8 . 19 (S, 1H) . 

Example 284 Sy nt h esis o f 4 - ( 1 - e thylpipera zi n - 4 - y l ) - 6 - [ 3 - ( 2 - 

hydrnxypt-hnxy) phenyl ] t.hi eno [3 , 2 - a] pyri fl-j ns dlhydronhl ori dp 
(284-1 ) 2 -M eth yl - 3 - t hi o phen e carboxa l d ehyde 



2 - (Thiophen- 3 -yl ) - 1 , 3 - dioxolane (5.076 g) was dissolved 
in tetrahydrof uran (50 ml), to which was then added 2 . 5M n- 
butyl li thium/hexane solution (13 ml) at -20 C in nitrogen 
atmosphere, and the mixture was stirred for 1.5 hr. 
Subsequently, methyl iodide (2.6 ml) was added to the resulting 
reaction mixture at -70 C, and the mixture was stirred for 30 
min. After the cooling bath was removed, subsequently, the 
mixture was stirred at room temperature overnight. The 



CHO 
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reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was dissolved in 
tetrahydrof uran (30 ml) , followed by the addition of IN 
hydrochloric acid (30 ml) , and the mixture was stirred for 1 
hr at room temperature. The resulting product was extracted 
with ethyl acetate, and the organic layer was washed with water, 
dried (over MgS0 4 ) and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give the title compound (3.258 g, 
yield; 81%) as a pale yellow oil. 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 2.79(3H,s), 7 . 07 ( 1H , d , J= 5 . 4Hz ) , 
7 . 38 (1H, d, J = 5 .4Hz) , 10 . 04 ( 1H, s) . 
(284-2) 2 -Methyl - 3 - cyanothi ophene 

CN 



2 - Methyl - 3 - thiophenecarboxaldehyde (3.258 g) was 
dissolved in ethanol (50 ml) , followed by the addition of an 
aqueous solution (25 ml) of hydroxylamine hydrochloride (2.515 
g) and sodium acetate (4.266 g), and the mixture was then stirred 
at 70 C for 25 min . The reaction mixture was evaporated, and 
the resulting residue was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was dissolved in 
methylene chloride (20 ml) , followed by the addition of 
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triethylamine (8 ml) and subsequent dropwise addition of 
trif luoromethanesulf onic anhydride (6 ml) under stirring at 
-70°C in nitrogen atmosphere. An aqueous solution of saturated 
sodium bicarbonate was added to the reaction mixture and 
extracted with chloroform. The organic layer was washed with 
water, dried (over MgSOj and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a brown 
oil (2.108 g, yield; 65%). 

X H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 2.67{3H,s), 7 . 11 { 1H , d , J=5 . 4Hz ) , 
7 . 14 (1H, d, J=5 . 4Hz) . 

(284 - 3 ) ^-RrnmnmpMiyl - 3 - nyannthi ophene 



2 -Methyl - 3 - cyano thiophene (2.108 g) was dissolved in 
benzene (30 ml) , followed by the addition of N-bromosuccinimide 
(4.8 g) and 70% benzoyl peroxide (202 mg) , and the mixture was 
stirred at 80 C for 2 hr . The reaction mixture was cooled, and 
the resulting precipitates were filtered off. Then the 
filtrate was diluted with ethyl acetate, washed with an aqueous 
solution of saturated sodium bicarbonate, dried (over MgS0 4 ) 
and then evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give the title compound as a yellow oil (2.746 g, yield; 82%). 
X H-NMR (400MHz, CDCI3) ; <5(ppm) 4.80(2H,s), 7 . 18 ( 1H , d , J= 5 . 4Hz ) , 



CN 
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7.39 (1H, d, J=5 . 4Hz) . 



(284 - A) 7 -Tyanompthyl - 3 -ryannt.hiophfine 




.CN 



2 -Bromomethyl - 3 - cyanothiophene (2.746 g) was dissolved 
in toluene (40 ml) , followed by the addition of a solution of 
sodium cyanide (2.002 g) /water (15 ml), and the mixture was 
stirred at 80°C overnight. The reaction mixture was diluted 
with ethyl acetate and washed with an aqueous solution of 
saturated sodium bicarbonate, dried (overMgSO,) and evaporated . 
The resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound as a pale yellow solid (823 mg, yield; 43%) . 
'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 4.13(2H,s), 7 . 2 3 ( 1H , d , J= 5 . 2Hz ) , 
7 .41 (1H, d, J=5 . 2Hz) . 

( 7 ft 4 - 5 ) Pi - Ami nn- 4 -hromothieno f3 . 2 -cl pyridine 



2 - Cyanomethyl - 3 - cyanothiophene (823 mg) was added to a 
solution (30 ml) of 25 % hydrogen bromide in acetic acid, and 
the resulting mixture was stirred under ice-cooling for 90 min, 
which was neutralized with a 8N -aqueous solution of sodium 
hydroxide and then extracted with ethyl acetate. The organic 
layer was washed with water, dried (over MgS0 4 ) and evaporated. 




Br 
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The residue was purified by silica gel column chromatography 
(ethyl acetate/hexane system) , to give the title compound as 
a yellow solid (894 mg, yield; 70%) . 
'H-NMR (400MHz, CDCI3) ; 5 (ppm) 4 . 49 (2H, br- s) , 
6 . 8 5 (1H. d, J=0 . 8Hz) , 7 . 14 ( 1H , d , J= 5 . 6Hz ) , 
7 . 2 5 (1H, dd, J=5 . 6Hz, 0 . 8Hz) . 

(3R4 - fi) 4- M -RfhylpipprRzin-4 -vl ) - fi- f3- (2- 

hytirnxypt-hnyyl phenyl 1 fh i pno l"3 . 2 - nl pyridine d i hyd rochl or i de 




6 -Amino-4 -bromothieno [3 , 2 - c] pyridine (894 mg) was 
treated in the same manner as in Example 245-1, to obtain a 
mixture of 4 , 6 - dibromothieno [3 , 2 -c] pyridine and 4,6,7- 
tribromothieno [3 , 2 - c] pyridine (6:4). Continuously, the 
mixture was treated in the same manner as in Example 245-2 and 
then treated with 3 - tributyls tannylphenoxyethyl acetate (394 
mg) in the same manner as in Example 3 00-4. Then, the reaction 
mixture was dissolved in N , N - dime thyl f ormamide (15 ml), 
followed by the addition of t -butyldimethylsilyl chloride (241 
mg) and imidazole (136 mg) , and the mixture was stirred for 1 
hr at room temperature. The reaction solution was partitioned 
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between ethyl acetate and water. The organic layer was washed 
with water, dried (over MgS0 4 ) and evaporated- The residue was 
dissolved in tetrahydrof uran (12 ml) , followed by the addition 
of 2.5M n-butyl li thium/hexane solution (480 ml) in nitrogen 
atmosphere at -70°C, and the mixture was stirred for 30 min. 
Then, an aqueous solution of saturated ammonium chloride was 
added thereto, and the mixture was extracted with ethyl acetate . 
The organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The residue was purified by (NH) sil ica gel column 
chromatography (ethyl acetate/hexane system) . The resulting 
product was then converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as a colorless amorphous (288 mg , yield; 15%) . 
Hydrochloride : 
m.p.; 126-130°C 

*H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 2 9 ( 3H , t , J = 7 . 2Hz ) , 3.13- 

3.27(4H,m), 3 . 47 - 3 . 62 ( 4H , m) , 3 . 7 4 ( 2H , t , J= 5Hz ) , 

4.07 (2H, t, J = 5Hz) , 4 . 2 0 ( 2H , d , J= 1 3 . 6Hz ) , 

6.9 6 (lH,dd,J= 8.2Hz, 2.4Hz) , 7.37(lH,t,J=8.2Hz), 

7 . 63 (1H, d, J=5 . 6Hz) , 7 . 7 0 ( 1H , d , J= 2 . 4Hz ) , 7 . 7 1 ( 1H , d , J= 8 . 4Hz ) , 
7 . 83 (1H, d, J=5 . 6Hz) , 8.28(lH,s), 11 . 00 - 11 . 1 0 ( 1H , br- s) . 
ESI -Mass ; 384 (MH* ) . 

RvanpiP 9. as Syn the si s of 4 - f 1 - ethyl pi pera zi n - 4 - yl ) - 6 - f 4 - ( 3 - 
hyrlrnxyhiityl ) phenyl ] thi pnn f 3 . 2 -el p yri din e hvdrochl oride 
(285-1 ) 4 - ( 1 -F,f.hylpippr3 7i n -4 - yl) - 6 -bromot.hi en o T 3 . 2 - 
c] pyri dine 
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Br 



0 



Et 



2 - Cyanomethyl thiophene - 3 - carboxylic acid (2.331 g) was 
treated in the same manner as in Example 300-1, to give the title 
compound as a yellow oil (183 mg, yield; 4%) . 
1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 1 . 14 ( 3H , t , J=7 . 2Hz ) , 
2 .50 (2H, q, J = 7 .2Hz) , 2 . 63 ( 4H, t , J=5Hz ) , 3 . 6 6 ( 4H , t , J = 5Hz ) , 
7 .30 (1H, d, J=5 . 6Hz) , 7 . 3 5 ( 1H , d , J= 5 . 6Hz , 0 . 8Hz) , 
7.43 (1H, d, J=0 . 8Hz) . 

(7R*-7) A - M -F.1-hy1pippra^iTi.4.y1 ) - fi - U- f3- 

hyri-roxyhntyl ) phenyl 1 thieno f3 , 2 - cl pyri dine'hydrochloride 



In the same manner as in Example 167-3, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(98 mg, yield; 33%) from 4-[3-(t- 
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butyldimethylsilyloxy) butyl) - 1-bromobenzene {889 mg) and 4- 
(l-ethylpiperazin-4 -yl) - 6 -bromothieno [3 , 2 - c] pyridine (183 
mg) . 

Hydrochloride : 
m.p.; 122-124°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; (5(ppm) 1 . 0 8 ( 3H , d , J= 6 . 4Hz ) , 

1 . 29 (3H, t, J = 7 . 2Hz) , 1 . 58 - 1 . 66 (2H, m) , 2 . 5 7 - 2 . 74 ( 2H , m) , 3.14- 

3.25(4H,m), 3 . 49 - 3 . 62 (5H, m) , 4 . 1 9 ( 2H , d, J= 8 . 8Hz ) , 

7 . 61 (1H, d, J=5 .2Hz) , 7 . 80 (1H, d, J=5 . 2Hz) , 8 . 0 3 ( 2H , d , J = 8 . 8Hz ) , 

8.2(lH,s) , 11. 00-11. 10(1H, br-s) . 

ESI -Mass; 396 <MH*) . 

Kxampl p 286 Synapsis of A - M -pf-.hyl pi perazin - 4 -yl) - 6 - f 4 - ( 3 - 
hy d r o xybutyl ) phenyl ] f.hieno [3 , 2 - a] pyri dine d i hydrochlor i de 



4- (4 -Ethylpiperazin-l-yl) -6- (4- 
hydroxyphenyl ) thieno [ 3 , 2 - c] pyridine (1.01 g) obtained in 
Example 289-7 was dissolved in DMF (4 ml), followed by the 
addition of 60% sodium hydride (0.16 g) . After the evolution 
of hydrogen was ceased, 2 - ( t - butyldimethyl si lyloxy ) e thyl 
bromide (1.43 g) was added thereto, and the mixture was stirred 




.(X 
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at 50°C overnight. The reaction solution was partitioned 
between ethyl acetate and water. The organic layer was washed 
with water, dried and evaporated. The resulting residue was 
dissolved in THF (10 ml), followed by the addition of 1 . 0M 
tetra (n- butyl) ammonium fluoride/THF solution (1.75 ml), and 
the mixture was stirred at room temperature for 30 min . The 
solvent was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water. The resulting 
product was extracted from the organic layer with 2N 
hydrochloric acid. The aqueous layer was basified with 2N 
sodium hydroxide, which was then back - extracted with ethyl 
acetate. The organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) 
and NH-silica gel column chromatography (ethyl acetate), to 
give 0.475 g of the free compound of the title compound as a 
colorless oil. 
Free compound: 

"H-NMR (40 0MHz, CDC1 3 ) ; <5(ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 2.09(br- 

S ,1H) , 2 . 53 (q, J=7 . 2Hz , 2H) , 2 . 7 0 ( t , J=4 . 8Hz , 4H) , 

3 .70 (t, J = 4 .8Hz,4H) , 4 . 0 0 (br - t , 2H ) , 4 . 15 ( t , J = 4 . 4Hz , 2H) , 

7 . 00 (d, J=9 . 0Hz, 2H), 7.32(d,J=5. 6Hz, 1H) , 

7 . 39 (dd, J=0 . 8, 5 . 6Hz, 1H) , 7 . 7 2 ( d , J= 0 . 8Hz , 1H ) , 

8 . 05 (d, J-9 . 0Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give 0.565 g of the 
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title compound as a pale yellow powder. 

Hydrochloride: 

m.p.; 128-129°C 

'H-NMR (400MHz, DMSO-d 6 ) ; (5 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H ) , 3 . 1 8 - 
3.28(m,4H). 3.50 <br-t,2H). 3.60 (br-d,2H), 3.75 (t, J=5.1Hz, 2H) . 
4 . 05 (t, J=5 . 1Hz, 2H) , 4 . 2 2 (br - d , 2H ) . 7 . 0 5 ( d , J- 8 . 8H z , 2H ) > 
7.62 (d, J=7.2Hz, 1H)> 7 . 7 9 (d , J = 5 . 6Hz , 1H) , 8 . 1 0 ( d , J = 8 . 8Hz , 2H) , 
8.18 (s, lH)v 10.76 (br-s, 1H) . 
MS(ESI) m/z 384(M+H)\ 

Rv^nplP 287 SynthPsis of 4 - ( A - pfh y l r > i ner a 7 , i n - 1 - vl )- 6 - f 4 -f 2 
hyrlrnv y prnpnYyl phenyl 1 t h 1 PT1 O \ 3 ■ 2 - C. 1 DVri dine 

(?R7 - 1 ) i -Rrnmn- n- f t- -hutyl ) di phpnvl silvl -2 -pronanol 



OTBDPS 




(In the formula, TBDPS represents ( t-butyl ) diphenylsilyl 
group . ) 

A solution of 2- (t-butyl) diphenylsilyloxypropanol of 
5.27 g (16.8 mmol) synthetically prepared according to J. Am. 
Chem. Soc, 1985, 1 07 , 5556, triphenylphosphine of 4.40 g (1.0 
equivalent) , pyridine of 2.03 ml (1.5 equivalents) and dry THF 
(50 ml) was stirred under ice-cooling. To the resulting mixture 
was added dropwise bromide (0.864 ml, 1.0 equivalent) , and the 
mixture was further stirred for 50 min . Ethyl acetate and water 
were added thereto, and the resulting mixture was stirred. The 
organic layer was separated, then, it was washed sequentially 
with an aqueous solution of sodium thiosulfate, water and brine, 
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and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (n -hexane/ethyl acetate system) . n-Hexane was 
added to the resulting product to dissolve the product, and the 
resulting insoluble matters were filtered off . The solvent was 
evaporated, to give the title compound as a colorless oil (5.706 
g, yield; 90%) . 

'H-NMR (400MHz, CDCI3) ; 6 (ppm) 1.07(s, 9H) , 1 . 22 {d, J=6 . 0Hz , 3H) , 
3 .25 (dd, J=6 .4, 10 . 0Hz) , 3 . 31 (dd, J=4 . 4 , 10 . 0Hz) , 3.96- 
4.03(m,lH), 7 . 36-7 .46 (m, 6H) , 7 . 6 6 - 7 . 7 1 <m , 4H) . 
C?.Rl-7) 4- (4-F t hylp ipe.r a zin-l -yl ? - 6 - f 4 - ( ?. - 1 - 

hnt-yl di phpnyl si 1 yl oxypropoyy ) phenyl ] f hi pnn [3 , 2 - c] pyridine 



66% sodium hydride (0.26 g, 1.2 equivalents) was washed 
with n-hexane and was then suspended in DMF of 1 ml, and the 
mixture was stirred under ice-cooling. To the resulting 
mixture was added 4 - ( 4 - e thylpiperaz in - 1 - yl ) - 6 - ( 4 - 
hydroxyphenyl ) thieno [3 , 2 - c ] pyridine of 2.00 g (5.88 mmol) 
dissolved in DMF of 20 ml, followed by the agitation at room 
temperature for 45 rain. To the resulting product was added 
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1-bromo-O- (t-butyl) diphenylsilyl -2 -propanol of 4.44 g (2.0 
equivalents) dissolved in DMF of 15 ml, which was stirred in 
nitrogen atmosphere at 50°C for 18 hr . Water was added to the 
resulting mixture, and then extracted with ethyl acetate. The 
organic layer was washed sequentially with water (three times) 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by NH- silica 
gel column chromatography (eluent solvent/ethyl acetate 
system) , to give the title compound as a pale yellow oil (3.38 
mg, yield; 90%) . 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1.08(s,9H), 1 . 16 ( t , J=7 . 2Hz , 3H) , 
1.21(d, J=6.4Hz,3H) , 2.53 (q, J=7.2Hz,2H) , 2 . 7 0 ( t , J=4 . 8Hz , 4H) , 
3 .70 <t, J=4 . 8Hz, 4H) , 3 . 81 (dd, J=5 . 4 , 9 . 2Hz , 1H) , 

3 . 97 (dd, J=6 . 0, 9 . 2Hz, 1H) , 4 . 17 - 4 . 24 (m, 1H) , 7.80(d,J=8. 8Hz, 2H) , 
7 .31 (d, J=5 . 6Hz, 1H) , 7 .34-7 .45 (m,7H) , 7 . 7 0 - 7 . 74 (m, 5H) , 
7.97(d, J=8.8Hz,2H) . 

(287-3) 4 - U-F.1-.hy1 pi perazin - 1 - yl ) - 6 - \ 4 - ( 2 - 
hyrlrnxyprnpny y l phenyl 1 thi eno T3 . 2 -el nvri dine 
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4- (4-Ethylpiperazin-l-yl) -6- [4- (2-t- 
butyldiphenylsilyloxypropoxy) phenyl] thieno [3 , 2 -c] pyridine 
of 3.38 g (5.31 mmol) was dissolved in THF of 20 ml and stirred 
at room temperature. To the mixture was added 1 . 0M 
tetrabutylammonium fluoride/THF solution of 10.6 ml (2.0 
equivalents) , and the mixture was stirred for 8 hr . The solvent 
was evaporated, and to the resulting residue was added water, 
and the mixture was extracted with ethyl acetate. The organic 
layer was washed sequentially with water (three times) and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by NH- silica gel column 
chromatography (n-hexane/ethyl acetate system) , to give the 
title compound as a colorless oil (1.65 g, yield; 78%). 

The resulting compound was converted into a hydrochloride 
in a conventional manner, and then reprecipi tated with 
ethanol/diisopropyl ether/water, to give 1.91 g of the 
hydrochloride of the title compound as a pale yellow powder. 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d s ) ; 6 (ppm) 1 . 17 ( d , J = 7 . 2 Hz , 3H) , 

1 . 31 (t, J = 7 . 2Hz, 3H) , 3.18-3.28 (m,4H) , 3 . 4 9 (br - 1 , 2H) , 

3 . 60 (br-d, 2H) , 3 . 8 3 - 3 . 9 1 (m , 2H ) , 3 . 94 - 4 . 01 (m, 1H) , 4.21(br- 

d,2H), 7 . 04 (d, J=9 .2Hz, 2H) , 7 . 6 2 ( d , J= 5 . 6Hz , 1H ) , 

7 .79 (d, J = 5 . 6Hz, 1H) , 8 . 07 - 8 . 11 (m, 3H) , 8.18(s,l H) , 10.72(br- 
s, 1H) . 

MS (FAB) m/z 398(M+H)\ 
Free compound: 
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l H-NMR (400MHz, CDC1 3 ) ; 8 (ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 

1.31 (d, J=6.4Hz,3H) , 2.53 (q, J=7.2Hz,2H) , 2 . 7 0 ( t , J=4 . 8Hz , 4H) , 

3 .70 (t, J-4 . 8Hz, 4H) , 3 . 86 (dd, J=8 . 0 , 9 . 2Hz, 1H) , 

4 . 01 (dd, J = 3 . 0, 9 . 2Hz, 1H) , 4 . 2 0 - 4 . 2 7 (m, 1H) , 6 . 9 9 ( d , J= 8 . 8Hz , 2H) , 

7 . 32 (d, J=5 . 4Hz, 1H> , 7 . 3 9 (dd, J=0 . 4 , 5 . 4Hz , 1H) , 

7 . 72 (d, J=7 . 2Hz , 1H) , 8 . 0 5 (d, J=8 . 8Hz , 2H) . 

Kyampl p 288 Synthpsis of 6 - [4 - f 2 -methyl - 2 - 

hyrji-ovypropoxy ) phenyl! -4- (4 - methyl pi perazin - 1 - 

yl ) t-.hi enn [3 , 2 - c] pyri di ne hydrochl ori de 




4- (4 - Me thylpiperaz in - 1 -yl) -6- (4- 
hydroxyphenyl ) thieno [3 , 2 - c] pyridine (543 mg) was dissolved in 
DMF (20 ml) , followed by the addition of 60% sodium hydride (87 
mg) . The mixture was stirred at room temperature for 30 min, 
to which was then added ethyl bromoacetate (0.185 ml) at 0 C, 
and the mixture was stirred for 15 min. The reaction solution 
was partitioned between ethyl acetate and water. The organic 
layer was washed with water, dried and evaporated. The 
resulting residue was dissolved in THF (30 ml) , followed by the 
addition of 3 . 0M methylmagnesium bromide/ether solution (3.3 
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ml) under ice-cooling, and the mixture was reacted at room 
temperature for 1.5 hr. The reaction solution was partitioned 
between ethyl acetate and water. The organic layer was washed 
with water, dried and evaporated. The resulting residue was 
purified by NH- silica gel column chromatography (hexane/ethyl 
acetate system) , to give a colorless oil (209 mg, yield; 31%) . 

The resulting oil was converted into a hydrochloride in 
a conventional manner, to give the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 135-138°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.23 (s, 6H) , 2. 86 (d, J=4 . 8Hz , 3H) , 
3 .25-3 .33 (m, 2H) , 3 . 45 ( t , J- 13 . 2Hz , 2H) , 3 . 54 (d, J- 11 . 2Hz , 2H) , 
3.78(s,2H), 4 . 21 (d, J-14 . 0Hz, 2H) , 7 . 04 (d, J=8 . 8Hz , 2H) , 
7 . 61 (d, J=5 . 6Hz, 1H) , 7 . 78 (d, J=5 . 6Hz , 1H) , 8 . 09 ( d , J= 8 . 8Hz , 2H) , 
8 . 18 (s, 1H) . 

MS ( FAB ) m/z 398(M+H)*. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1.37(s,6H), 2.39(s,3H), 

2 . 66 (t, J=4 . 8Hz, 4H) , 3 . 6 9 ( t , J = 4 . 8Hz , 4H) , 3.86(s,2H), 

7 . 00 (d, J=8 . 8Hz , 2H) , 7 . 3 2 (d , 1H , J=5 . 6Hz ) , 7 . 3 8 ( d, J= 5 . 6Hz , 1H) , 

7.73(s,lH), 8.05 (d, J=8.8Hz,2H) . 

Example 289 Synthesis of 6 - [4 - ( 2 - methyl - 2 - 

hyriroxypropoxy) phenyl ] -4 - (4 -propyl pi per azi n - 1 - 

yl ) thi eno f 3 , 2 - c] pyridine hydrochl ori rie 
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In the same manner as in Example 289, a yellow compound 
was obtained (240 mg, yield; 35%) from 4-{4- 
propylpiperazin- 1 -yl) - 6 - (4 - hydroxyphenyl ) thieno [3,2- 
c]pyridine (603 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
methylmagnesium bromide (1.6 ml) . The resulting compound was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 13 3-13 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.19(t,J = 7.2Hz,3H), 1.23(s,6H), 
1.70-1.81(m,2H) , 3 . 03 - 3 . 13 (m, 4H) , 3 . 2 0 - 3 . 3 0 (m , 2H ) , 3.50- 
3.61(m,2H), 3.78{s,2H), 4 . 1 9 ( d , J=12 . 8Hz , 2H) , 

7 . 04 <d, J=8 . 8Hz , 2H) , 7 . 6 1 ( d , J= 5 . 6Hz , 1H ) , 7 . 7 8 ( d , J= 5 . 6Hz , 1H ) , 
8 . 10 (d, J=8 . 8Hz , 2H) , 8.18(s,lH). 
MS (FAB) m/z 426 (M+H) \ 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 0 . 95 < t , J=7 . 6Hz , 3H) , 1.37(s,6H), 
1 .56-1 . 61 (m, 2H) . 2 . 3 8 - 2 . 4 3 (m, 2H ) , 2 . 6 8 ( t , J = 5 . 2Hz , 4H) , 
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3.69(t,J=5.2Hz,4H) , 3.86(s,2H), 7 . 00 (d, J=8 . 8Hz , 2H) , 
7.31 (d, J = 5.6HZ,1H) , 7.39(d, J=5.6Hz,lH) , 7.72(s,lH). 
8 . 05 (d, J=8 . 8Hz, 2H) . 

Example 290 SynthpaiR of 6 - U -( 7 - methyl -7. - 

hv riroxvpronoxv)r>hpnv1 1 -4- f4-pth y 1pippra7in-l -yl ) 1-hig.no n 7 
clpyridine dihydrorh 1 nri rip 

(290 - 1 ) 2-Mpt-hvl - VMlinphPHPrarhnyyTir sriH 



To a solution of 1 . 5M- lithium 
diisopropylamide/cyclohexane solution (600 ml) and THF (300 ml) 
was dropwise added 3 - thiophenecarboxylic acid (50.0 g) /THF (150 
ml) under vigorous stirring at -70°C. After the reaction 
mixture was stirred, as it was, at -70 °C for 2 hr, methyl iodide 
(60.0 g) was added dropwise to the reaction mixture . After the 
dry ice/acetone bath was removed, the mixture was reacted 
overnight. The resulting reaction solution was acidified by 
adding 5N hydrochloric acid thereto, and then extracted with 
ethyl acetate. The organic layer was washed with water and 
brine, dried and evaporated, to give 54 g of the title compound. 
( 2 90 - 2 ) 2-Mfithvl -1-f.hinphPriPParh nYylatP rhlnri^P 



2 -Methyl - 3 - thiophenecarboxylic acid (54 g) was reacted 



COOH 




COC1 
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with thionyl chloride (100 ml) at 60°C for 1.5 hr. The reaction 
solution was evaporated, and to the resulting residue was added 
THF (100 ml x 2) , and then excess thionyl chloride was removed, 
to give 60.5 g of the title compound. 

(290-1) N- Methyl - 2 - methyl thinphPTiP- Vrarhnyami Hp 
CONHCH3 



2 -Methyl - 3 - thiophenecarboxylate chloride (60.5 g) /THF 
(300 ml) solution was added dropwise to a 40% aqueous solution 
of methyl amine (400 ml) at 0 °C. Ethyl acetate (2 1) was added 
thereto, and then the organic layer was washed sequentially with 
water, a 5N aqueous solution of hydrochloric acid, an aqueous 
solution of saturated sodium bicarbonate, water and brine, 
dried and evaporated. The resulting residue was crystallized 
from n-hexane , to give the title compound as a white powder (43.5 
g, yield; 71.8%) . 

X H-NMR (400MHz , CDCI3) ; 6 (ppm) 2.70(3H,s), 2 . 96 ( 3H, d, J=7 . 2Hz ) , 
5.82(lH,br), 7 . 03 (1H, d, J=5 . 2Hz) , 7 . 0 8 ( 1H , d , J = 5 . 2Hz ) . 

(290-4) 6 - (4 -Meth0XVT?he nv1 ) - S H - th i eno n . 2 - r ] pyri rlin-4-nriP 





OMe 



O 



To a solution of N - methyl - 2 - methyl thiophene - 3 - 
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carboxamide (36.0 g) in THF (500 ml) was added dropwise 2 . 5M 



was stirred at -70 C for 2 hr, followed by the addition of 
anisonitrile (31.0 g) at once. After the dry ice/acetone bath 
was removed, the reaction mixture was back to room temperature. 
Three hours later, an aqueous solution of saturated ammonium 
chloride and ether were added thereto, and then the mixture was 
further stirred for 1 hr . The resulting white precipitates were 
collected by filtration, washed with water, ether and n-hexane 
in this order, and then dried, to give the title compound (17.9 
g, yield; 30%) . 

"H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 3.81(3H,s) , 7 . 04 ( 2H , d , J= 8 . 4Hz ) , 
7.15(lH,s), 7.47 (lH,d, J=5.2Hz) , 7 . 56 ( 1H , d, J=5 . 2Hz ) , 
7 . 73 (2H, d, J = 8 . 4Hz) . 

(290-5) 4 - Phi oro- fi - ( 4 -me thoxyphenyl ) thi eno f 3 , 2 - c] pyri riinp 

OMe 



6 - ( 4 -Me thoxyphenyl ) - 5H - thieno [3 , 2 - c] pyri din - 4 - one (9.1 
g) was added to phosphorus oxychloride (90 g) , and the mixture 
was heated at 120 C for 3 hr. The reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The organic layer was washed with water, 
an aqueous solution of saturated sodium bicarbonate and brine. 



n-BuLi/THF solution (200 ml) at -70 °C . The reaction solution 




CI 
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and dried over magnesium sulfate. The solvent was evaporate, 
and the resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound as a white powder (6.6 g, yield; 73%). 
'H-NMR (400MHz, CDCl 3 ) ; 5(ppm) 3.86(3H,s), 7 . 0 1 ( 2H , d , J= 8 . 8Hz ) , 
7.50(2H,m), 8 . 0 1 (2H , d , J=8 . 8Hz ) , 8.06(lH,s). 
(290-6) 4- (4-Ethylpiperazin-l -yl > - 6- U- 
methoxyphenyl ) thi eno [ T , 7 - r.~\ pyri rH 



A mixture of 4 - chloro - 6 - (4 -me thoxyphenyl ) thieno [3 , 2 - 
c]pyridine (6.6 g) and N- e thylpiperaz ine (30 ml) was heated at 
130 C for 2 hr. The reaction mixture was evaporated, and to 
the resulting residue were added potassium carbonate and water . 
The resulting mixture was extracted with ethyl acetate, and the 
resulting organic layer was washed with water and brine, and 
dried over magnesium sulfate . The solvent was removed , and the 
resulting residue was purified by silica gel column 
chromatography (methylene chlori-de/methanol system) , to give 
the title compound as a pale brown oil (5.2 g, yield; 61.5%) 
1 H-NMR(400MHz, CDC1 3 ) ; <5<ppm) 1 . 17 ( 3H, t , J=7 . 2Hz ) , 




.OMe 
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2.55 (2H,q, J=7.2Hz) , 2.72(4H,br), 3.71(4H,br), 
6.99 (2H,d, J= 8.8Hz) , 7.3 2 (1H, d, J=6 . OHz) , 
7 . 3 8 (1H, dd, J=6 . 0, 0.8Hz ) , 7.73 (1H, d, J=0 . 8Hz) , 
8 . 05 (2H, d, J=8 . 8Hz) . 

( 290-7) 4 - <d-Ft-hy1pippra7in-1 -yl ) - fi - (A - 
hyriroxyphenyl ) thi pnn f 1 r 2 -<-?] pyri (Iitip 



4- (4-Ethylpiperazin-l-yl) -6- (4- 
methoxyphenyl ) thieno [3 , 2 - c] pyridine (5.2 g) was dissolved in 
48% hydrobromic acid (50 ml), and the mixture was reacted at 
130 C for 1.5 hr . The reaction solution was evaporated, 
basif ied with potassium carbonate and extracted with chloroform. 
The chloroform layer was washed with water, dried and evaporated. 
The resulting residue was purified by NH-silica gel column 
chromatography (ethyl acetate) , to give the title compound as 
a pale brown powder (4.0 g, yield; 80%) . 
'H-NMR (400MHz, CDC1 3 ) ; 5(ppm) 1 . 2 1 ( 3 H , t , J= 7 . 2Hz ) , 
2 . 62 (2H, q, J = 7 .2Hz) , 7 . 82 (4H, br) ,- 3.76(4H,br), 

6 , 92 (2H, d, J=8 . 4Hz) , 7 . 3 3 ( 1H , d , J= 5 . 6Hz ) , 7 . 3 7 ( 1H , d , J= 5 . 6Hz ) , 
7.73(lH,s), 7 . 99 (2H, d, J=8 . 4Hz) . 




OH 
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( 7. q n - 8 ) - f A - (7. -MPt.hyl - 7. -hydroxy) prop oxyphenyl 1 - f 4 - 
ethyl pi ppra*in-1 -yl ) fbiprin [3, 2 -r] pyri di nehydrnchl ori de 
hyrironhl oride 



4- (4 -Ethylpiprazin- 1 -yl) -6- (4- 
hydroxyphenyl) thieno [3 , 2 -c] pyridine (1.10 g) was dissolved in 
DMF (30 ml) , followed by the addition of 60% sodium hydride (0 . 18 
g) . After the evolution of hydrogen was ceased, ethyl 
bromoacetate (0.55 g) was added thereto, which was then stirred 
at 0 C for 30 min . The reaction solution was partitioned 
between ethyl acetate and water. The organic layer was washed 
with water, dried and evaporated. The resulting residue was 
dissolved in THF (30 ml), followed by the addition of 3M 
methylmagnesium bromide/ether solution (3.3 ml) under ice- 
cooling, and the mixture was reacted at room temperature for 
1.5 hr. The reaction solution was partitioned between ethyl 
acetate and water, and the aqueous layer was extracted from the 
organic layer with 2N hydrochloric acid. The aqueous layer was 
basif ied with 2N sodium hydroxide and back - extracted with ethyl 




N. 
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acetate. The organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) 
and NH-silica gel chromatography (ethyl acetate), to give the 
free compound of the title compound as a colorless oil (0.71 
g, yield; 53 . 2%) . 

The resulting oil was converted into a hydrochloride in 
a conventional manner, to give 0.72 g of the title compound as 
a pale yellow powder. 
Hydrochloride : 

3.28(m,2H), 3 . 4 0 (q , J=7 . 2Hz , 2H) , 3 . 5 0 (br - t , 2H ) , 3 . 62 (br - d, 2H) , 

3 . 97 (br-d, 2H) , 6 . 9 0 ( d , J= 8 . 8Hz , 2H) , 7 . 5 5 ( t , J= 8 . 0Hz , 1H) , 

7 .71 (t, J = 8 . 0Hz, 1H) , 7.93(s,2H), 7 . 9 1 - 7 . 9 6 (m, 1H ) , 

8 . 04 (d, J=8 . 8Hz, 2H) , 8 . 08 (d, J = 8 . 8Hz , 2H) , 10 . 92 (br- s , 1H) . 

MS (FAB) m/z 378(M+H) + . 

Kxarnpl p. 291 Synthesis of 4 - ( 4 - ethy 1 pi psra z i n - 1 - yl ) - 6 - [ 4 - ( 3 - 
hydroxy- 3 -methylbutyl ) phenyl] thi eno [3 , 2 - c] pyri dine 
di hydrochlori de 




• 2HC1 



OH 



N. 
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6- (4-Bromophenyl) -4- (4 - ethylpiperazin - 1 - 
yl) thieno [3 , 2 -c] pyridine (1.265 g) and 2 -methyl - 3 -butyn - 2 - ol 

(915 Ml) were heated under reflux in the presence of 
bistriphenylphosphine dichloride (44 mg) , triphenylphosphine 

(165 mg) and cuprous iodide (22 mg) in DMF (12 ml) and 
triethylamine (20 ml) for 1.5 hr . The reaction solution was 
evaporated, and the resulting residue was purified by NH-silica 
gel column chromatography (ethyl acetate/hexane system) , to 
give 6- [4- ( 3 -methyl - 3 -hydroxy- 1 -butynyl ) phenyl ] - (4- 
ethylpiperazin- 1 -yl) thieno [3, 2-c]pyridine (0.414 g) as a pale 
yellow oil. 

6- [4- (3 -Methyl - 3 -hydroxy- 1 -butynyl ) phenyl] - (4- 
ethylpiperazin - 1 -yl) thieno [3 , 2 -c] pyridine (0.299 g) was 
dissolved in a mixture solution of benzene (30 ml) /THF (15 ml) , 
and the hydrogenation reaction was conducted with a catalyst 
of chlorotris triphenylphosphinerhodium . The reaction 
solution was filtered and washed with methanol, and the 

resulting filtrate was concentrated. The resulting residue 

was purified by NH-silica gel column chromatography (ethyl 
acetate/hexane system) , to give 0.097 g of 4- (4- 
ethylpiperazin- 1 -yl) -6- [4- ( 3 - hydroxy- 3 - 

methylbutyl ) phenyl ) thieno [3 , 2 - c] pyridine of as a pale yellow 
oil . 

Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; O(ppm) 1 . 1 6 { t , J= 7 . 2Hz , 3H ) , 1.31(s,6H), 
1 . 81 -1 . 85 (m, 2H) , 2 . 52 ( q , J = 7 . 2Hz , 2H) , 2 . 6 9 ( t , J= 5 . 0Hz , 4H) , 
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2 .73 -2 . 77 <m, 2H) , 3 . 7 0 ( t , J=5 . OHz , 4H ) , 7 . 2 8 (d, J= 8 . 4Hz , 2H) , 
7.3 2 (d, J=5 . 6Hz, 1H) , 7 . 3 9 (dd , J= 0 . 8 , 5 . 6Hz , 1H) , 
7 . 7 6 (d, J=0 . 8Hz, 1H) , 8 . 01 (d, J=8 .4Hz, 2H) . 

The resulting oil was converted into a hydrochloride in 
a conventional manner, to give the title compound (0.72 g) as 
a pale yellow powder. 
Hydrochloride : 
m.p.; 116-117. 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.16{s,6H), 1.31 (t, J = 7 . 2Hz, 3H) , 
1 . 65-1 . 69 (m, 2H) , 2 . 65 - 2 . 69 (m, 2H) , 3 . 17 - 3 . 2 8 (m, 4H) , 3.51(br- 
t,2H), 3 . 60 (br-d, 2H) , 4 . 2 2 (br - d , 2H) , 7 . 3 0 (d, J= 8 . 4Hz , 2H) , 
7 . 63 (d, J=5 . 6Hz, 1H) , 7 . 82 (d, J = 5 . 6Hz , 1H) , 8 . 0 6 (d , J= 8 . 4Hz , 2H) , 
8.22(s,lH), 10 . 80 (br-s, 1H) . 
MS (FAB) m/z 410 (M+H)*. 

FlXflmple. 292 .qynt-hpsi s of 6 - U - (A -methyl -A - 
hydrnxypentyloxy) phenyl 1-4- (4-pMiy1pippr3?in-1 - 
yl ) thieno [3 , 2 - c] pyri dine 



In the same manner as in Example 289, a yellow compound 




OH 



N. 
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was obtained (359 mg, yield; 55%) from 4 - ( 4 - ethylpiperazin- 
1 -yl) - 6 - {4 -hydroxyphenyl) thieno [3 , 2 -c] pyridine (816 mg) , 
ethyl -4 - bromobutyrate (0.42 ml) and 3 . 0M methylmagnesium 
bromide/THF solution (1.3 ml). The resulting compound was 

converted into a hydrochloride in a conventional manner, to give 

the hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 116-118°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.12(s,6H), 1.30(t,J=7. 2Hz , 3H) , 

1.48-1.52 (m,2H) , 1 . 74 - 1 . 82 (m, 2H) , 3 . 17 - 3 . 2 8 (m, 4H) , 

3 .48 (t, J = 12 . 0Hz, 2H) , 3 . 58 - 3 . 62 (m, 2H) , 4 . 02 ( t , J = 5 . 6Hz , 2H) , 

4 . 02 (d, J=14 . 0Hz, 2H) , 7 . 0 2 ( d , J= 8 . 8Hz , 2H ) , 7 . 6 1 ( d , J= 5 . 6Hz , 1H) , 

7 .78 (d, J = 5 . 6Hz, 1H) , 8 . 09 (d, J=8 . 8Hz , 2H) , 8.17(s,lH). 

MS (FAB) m/z 44 0 (M+H) * . 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 6 ( t , J= 7 . 6Hz , 3H ) , 1.27(s,6H), 

1 . 65 -1 . 69 (m, 2H) , 1 . 89 - 1 . 94 (m, 2H) , 2 . 5 2 ( q , J = 7 . 6Hz , 2H ) , 

2 . 69 (t, J = 4 . 8Hz, 4H) , 3 . 6 9 ( t , J = 4 . 8Hz , 4H) , 4 . 05 ( t , J= 6 . 4Hz , 2H) , 
6 . 97 (d, J = 8 . 4Hz, 2H) , 7 . 3 1 ( d , J= 5 . 6Hz , 1H) , 7 . 3 9 ( d , J= 5 . 6Hz , 1H) , 
7.71(s,lH), 8 . 03 (d, J=8 . 4Hz, 2H) . 

Example 293 Synthesis of 4 - (4 - propy Ipi pg ra 7. \ n - 1 - yl ) - 6 - f 4 - 
( 2 - hy^rnyypt-.hnxyl phenyl ] thi'pnnfT, 2-nlpyriding 
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In the same manner as in Example 289, a yellow compound 
was obtained (310 mg, yield; 82%) from 4- (4- 
propylpiperazin- 1-yl) -6- (4 - hydroxyphenyl ) thieno [3,2- 
c]pyridine (603 mg) and 2 -bromoethanol (0.24 ml). The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 128-130°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H) , 1.76- 

2.09(m,2H), 3 . 02 - 3 . 12 (m, 2H) , 3 . 2 3 - 3 . 2 9 (m , 2H ) , 3.59- 

3.62(m,4H), 3 . 7 5 ( t , J= 4 . 8Hz , 2H ) , 4 . 0 5 ( t , J=4 . 8Hz , 2H) , 

4 . 19 (d, J=13 . 6Hz, 2H) , 7 . 04 (d, J=8 . 8Hz , 2H) , 7 . 6 1 ( d , J= 5 . 6Hz , 1H ) , 

7 . 78 (d, J = 5 . 6Hz, 1H) , 8 . 1 0 ( d , J= 8 . 8Hz , 2H ) , 8.18(s,lH). 

MS (FAB) m/z 398(M + H)\ 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 0 . 95 ( t , J = 7 . 6Hz , 3H) , 1.56- 
1.62(m,2H), 2 .39 -2 .43 (m, 2H) , 2 . 6 8 ( t , J= 5 . 2Hz , 4H ) , 
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3 .68 (t, J=4 . 8Hz, 4H) , 4 . 00 (br- 1 , 2H) , 4 . 15 ( t , J = 4 . 8Hz , 2H) , 
7.00(d, J = 8.8Hz,2H) , 7 . 32 (d, J = 5 . 6Hz , 1H) , 7 . 3 9 ( d , J = 5 . 6Hz , 1H) , 
7.72(s,lH), 8.05 (d, J=8.8Hz,2H) . 
Example 294 Synthesis of fi - f4 - (7. -mPtliyl - 7 - 

hydroxypropoxy) phenyl 1 - 4- f 4 - ( 7. - f\ hot-op thy T )pippra7iTi-1 - 
yl] thieno [3 , 2 -c j pyridine 




In the same manner as in Example 2 89, a yellow compound 
was obtained {245 mg, yield; 34%) from 4- [4- (2- 
f luoroethyl ) piperazin - 1 -yl] - 6 - (4 - hydroxyphenyl ) thieno [3,2- 
c] pyridine (600 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
methylmagnesium bromide (1.7 ml) . The resulting compound was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 135-137°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1.23(s,6H), 3 . 35 - 3 . 45 (m, 2H) , 
3 . 54 -3 . 65 (m, 6H) , 3.78(s,2H), 4 . 2 2 ( d , J- 1 3 . 6Hz , 2H) , 
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4 . 92 (t, J=4 .4Hz, 1H) , 5 . 04 ( t , J = 4 . 4Hz , 1H) , 7 . 04 ( d , J= 8 . 8Hz , 2H) , 
7.63 (d, J=5.6Hz,lH) , 7 . 7 9 (d, J=5 . 6Hz , 1H) , 8 . 10 (d, J=8 . 8Hz , 2H) , 
8.19 (s, 1H) . 

MS (FAB) m/z 430<M+H)\ 
Free compound: 

1 H-NMR(400MHz, CDClj) ; 6 (ppm) 1.37(s,6H), 2 . 77 - 2 . 80 (m, 1H) , 
2 . 79 ( t, J=4 . 8Hz, 4H) , 2 . 8 5 ( t , J = 5 . 2Hz , 1H) , 3 . 7 0 ( t , J = 4 . 8Hz , 4H) , 
3.85(s.2H), 4 . 59 (t, J = 4 . 8Hz, 1H) , 4 . 71 ( t , J=4 . 8Hz , 1H) , 
7 . 00 (d, J=8 . 8Hz, 2H) , 7 . 32 (d, J=5 . 6Hz , 1H) , 7 . 3 8 ( d , J= 5 . 6Hz , 1H ) , 
7.73{s,lH), 8 . 04 (d, J=8 . 8Hz, 2H) . 

Example 2 95 Synthesis of 4 - [ 4 - ( 2 - f luoroethyl ) piperazin - 1 - 
yl 3 - 6 - [4 - ( 2 - h ydroxye t hoxy) phenyl] t hieno [3 , 2 - c ] pyri dine 




In the same manner as in Example 2 89, a yellow compound 
was obtained (231 mg, yield; 68%) from 4- [4- (2- 
f luoroethyl) piperazin- 1 -yl] -6- (4 - hydroxyphenyl ) thieno [3 , 2 - 
c]pyridine (300 mg) and 2 - bromoe thanol (0.12 ml). The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
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compound as yellow crystals. 
Hydrochloride : 
m.p.; 138-140°C 

a H-NMR(400MHz,DMSO-d 5 ) ; <5 (ppm) 3 . 3 6 - 3 . 4 3 (m , 2H ) , 3.53- 

3.66(m,6H), 3 . 75 ( t , J=4 . 8Hz , 2H) , 4 . 05 ( t , J=4 . 8Hz , 2H) , 

4 . 23 (d, J=13 . 6Hz , 2H) , 4 . 92 ( t , J = 4 . 4Hz , 1H ) , 5 . 03 (d , J=4 . 4Hz , 1H) 

7 . 05 (d, J=8 . 8Hz , 2H) , 7 . 6 3 ( d , J = 5 . 6Hz , 1H) , 7 . 7 9 ( d , J= 5 . 6Hz , 1H) 

8 . 10 (d, J=8 . 8Hz, 2H) , 8.19(s,lH). 

MS (FAB) m/z 402 (M+H)*. 

Free compound: 

J H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5 (ppm) 2 . 77 - 2 . 85 <m, 1H) , 

2.79 (t. J = 4.4Hz,4H) , 2 . 85 ( t , J = 5 . 2Hz , 1H) , 3 . 70 ( t , J=4 . 4Hz , 4H) 
3 . 99 (brt, 2H) , 4 . 15 ( t , J=4 . 0Hz , 2H) , 4 . 59 ( t , J=4 . 8Hz , 1H) , 
4 . 71 (t, J=4 . 8Hz, 1H) , 7 . 00 (d, J=8 . 8Hz, 2H) , 7 . 3 3 ( d , J= 5 . 6Hz , 1H ) 
7 .39 (d, J=5.6Hz, 1H) , 7.73(s,lH), 8 . 05 (d, J=8 . 8Hz , 2H) . 
RxampIP 296 Synthesis nf fi - [4 - ( 7. -methyl - 2 - 

hydroxypropoxy ) phenyl 1 - 4 - [4 - (7. -hydrnxypthyl )pippra7in-1 - 

yl] thieno [3 , 2 - c ] pyridine h ydr oc h l ori (ie 




OH 
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In the same manner as in Example 289, a yellow compound 
(234 mg, yield; 32%) was obtained from 4- [4- (2- 
hydroxyethyl) piperazin- 1-yl] -6- (4 - hydroxyphenyl ) thieno [3,2- 
c] pyridine (600 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
methylmagnesium bromide/THF solution (1.7 ml) . The resulting 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m.p.; 13 9-142°C 

1 H-NMR(400MHz,DMSO-d s ) ; (5(ppm) 1.23(s,6H), 3 . 25 - 3 . 40 (m, 2H) , 
3 .55 (t, J=13.2Hz,44H) , 3 . 65 (d , J-12 . 0Hz , 2H) , 3.78(s,2H), 
3.84(br,2H), 4 . 20 (d, J = 13 . 2Hz , 2H) , 7 . 05 ( d , J= 8 . 8Hz , 2H) , 
7 .63 (d, J=5.6Hz,lH) , 7 . 7 9 (d , J= 5 . 6Hz , 1H) , 8 . 10 (d, J=8 . 8Hz , 2H) , 
8 .19 (s, 1H) . 

MS (FAB) m/z 428 (M+H)*. 

Free compound: 

1 H-NMR(400MHz / CDCl 3 ) ; d (ppm) 1.38(s,6H), 2 . 67 ( t , J = 5 . 2Hz , 2H) , 

2.78 (t, J=5.2Hz,4H) , 3 . 6 7 - 3 . 7 1 (m , 6H) , 3.86(s,2H), 

7 . 02 (d, J=8 . 8Hz , 2H) , 7 . 3 8 (d, J = 5 . 6Hz , 1H) , 7 . 3 8 ( d , J= 5 . 6Hz , 1H) , 

7.74(s,lH), 8.04 (d, J = 8.8Hz, 2H) . 

F.yam plp 791 Synapsis nf 6 - f 4 - (2 -methyl - 2 - 

hy^rnxyprnpnyyl phenyl] -4- [4- (7 -phenyl ethyl )pippra7in-1 - 
yl ] thi pnn [3 , 2 - c] pyri dinp 
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OH 



0 



• 2HC1 




In the same manner as in Example 289, a yellow compound 
was obtained {485 mg, yield; 69%) from 4- (4- 
phenylethylpiperazin - 1 -yl ) - 6 - (4 - hydroxyphenyl ) thieno [3,2- 
c]pyridine {605 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
methylmagnesium bromide solution {1.2 ml) . The resulting 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m.p. ; 140-142 °C 

l H-NMR(400MHz,DMSO-d 3 ) ; 6 (ppm) 1.23(s,6H), 3 . 12 - 3 . 16 (m, 2H) , 
3 .30-3 .45 (m, 4H) , 3 . 5 6 (br - t , 2H) , 3 . 71 (d, J=ll . 6Hz , 2H) , 
3.78(s,2H), 4 . 23 (d, J=14 . 0Hz , 2H) , 7 . 05 (d, J= 8 . 8Hz , 2H) , 7.23- 
7.39(m,5H), 7.63 (d, J = 5.6Hz,lH) , - 7 . 7 9 ( d, J= 5 . 6Hz , 1H) , 
8 . 01 (d, J=8 . 8Hz , 2H) , 8.18(s,lH). 
MS (FAB) m/z 488 (M + H)*. 
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Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1.38(s,6H), 2 . 69 - 2 . 74 (m, 2H) , 

2 .78 (t, J=4 . 8Hz, 4H) , 2 . 87 - 2 . 9 1 (m , 2H) , 3 . 7 1 { t , J=4 . 8Hz , 4H) , 

3.86{s,2H), 7 . 44 (d, J=8 . 8Hz , 2H) , 7 . 20 - 7 . 33 (m, 5H) , 

7 . 33 (d, J=5 . 6Hz, 1H) , 7 . 4 0 ( d , J= 5 . 6Hz , 1H) , 7.74(s,lH), 

8 . 05 (d, J=8 . 8Hz, 2H) . 

KvFimpIp 298 Synthpsis of 7 - (1 - e thylpi pera z i n - 4 -yl) - 5 - H - (2 
hyrlmyyp1-hnx y> phe nyl 1 f uro f2 , 3 - r.~\ pyri dinp ri i hyri -rorh 1 or i ri p 




I 

Et 



In the same manner as in Example 3 01-4, the hydrochloride 
of the title compound was obtained as pale yellow crystals (215 
mg, yield; 83%) from 7 - ( 1 - ethylpiperaz in - 4 - yl ) - 5 - 
bromof uro [2 , 3 - c] pyridine (200 mg) and 3- 
tributylstannylphenoxyethyl acetate (563 mg) . 
Hydrochloride : 
m.p . ; 117 -121°C 

'H-NMR (400MHz, DMS0-d 6 ) ; d (ppm) 1 . 2 8 ( 3H , t , J = 7 . 2Hz ) , 3.07- 
3.18(2H,m), 3 . 56 (2H, t , J=14 . 8Hz) ,- 3 . 61 ( 2H, d, J= 11 . 6Hz ) , 
3 . 74 (2H, t , J = 5Hz) , 4 . 7 2 ( 2H , d , J = 14 . 8hz) , 
6.93 (lH,dd,J=8Hz,2.4Hz) , 7.02(lH,d,J=2.4Hz) , 
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7 . 34 (1H, t, J=8Hz) , 7.60(1H,S), 7 . 6 1 { 1H , d , J= 8Hz ) , 7.71(lH,s), 
8.15 (lH,d, J=2.4Hz) , 11.00-11.10 (lH.br- s) . 
FAB - Mass ; 368 (MH*> . 

FivampiP 299 Synthesis of 7 - (1 - ethyl pi pera z i n - 4 -yl) - 5 - [4 - ( 3 - 
hydrnxypropyl ) phenyl ] f uro [7 , 3 - r. 1 pyri rHne dihydrochl oridfi 
{799-1) 3 - ( 4 -B romophenyl ) - 2 -propyn - 1 - ol 



In the same manner as in Example 139-1, the title compound 
was obtained as a yellow solid (13.792 g, yield; 93%) from 
4 -bromoiodobenzene (19.804 g) and propargyl alcohol (4.5 ml) . 
1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 1 . 7 5 ( 1H , t , J= 6 . 4Hz ) , 
4 .49 (2H, d, J=6 .4Hz) , 7 . 30 (2H, d, J=8 . 8Hz) , 7 . 45 (2H, d, J=8 . 8Hz) . 
(799-7) 3 - (4 -Brnmnphenyl ) -1 -propanol 



In the same manner as in Example 139-2, the title compound 
was obtained as a brown solid (4.64 g, yield; 88%) from 3- 
(4 -bromophenyl) - 2 -propyn- 1 - ol (5.276 g) . 

1 H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 4 0 ( 1H , br - s ) , 1 . 82 - 1 . 90 ( 2H , m) , 
2 . 67 (2H, t, J = 7 . 8Hz) , 3 . 6 6 ( 2H , t , J= 6 . 2Hz ) , 7 . 07 ( 2 H , d , J= 8 . 8Hz ) , 
7 . 40 (2H, d, J=8 . 8Hz) . 

(2 99- 3) 4- [3- (r . -Rur . yl rH met hyl si Tyl o xy) propyl 1 -1 - 

hromohen zerte 



Br. 




OH 




583 



9804GPCT 



Br. 




t-Bu 
Si- Me 
Me 



In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (2.263 g, yield; 100%) from 
3 - (4 -bromophenyl) - 1 -propanol (1.513 g) and t- 
butyldimethylsilyl chloride (1.161 g) . 

1 H-NMR(400MHz / CDCl 3 ) ; (5<ppm) 0.04(6H,s), 0.90(9H,s), 1.76- 
1.83(2H,m), 2 . 63 (2H, t, J = 7 . 8Hz) , 3 . 61 (2H, t, J=6 . 2Hz) , 
7.06(2H,d,J=8. 8Hz) , 7 . 3 9 (2H , d, J=8 . 8Hz) . 
(299-4) 7 - M -Rthylpipprazin-4 -yl ) - 5 - T4 - (3 - 
hydrox ypropyl ) phenyl 3 furo [ 2 , 3 - c] pyrid i ne 



In the same manner as in Example 167-2, the hydrochloride 
of the title compound as colorless crystals (recrystallized 
from ethanol/isopropyl ether) (417 mg, yield; 83%) from 4- 

[3 - ( t-butyldimethylsilyloxy) propyl] - 1 - bromobenzene (2.263 g) 
and 7- (l-ethylpiperazin-4-yl) -5-bromofuro [2, 3-c]pyridine 

(3 8 0 mg) . 
Hydrochloride : 




OH 



Et 
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m.p. ; 126-130 C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1 - 2 8 ( 3H , t , J=7 . 2Hz ) , 1.63- 

I. 78(2H,m), 2.63 (2H, t, J = 7.8Hz) , 3 . 06 - 3 . 18 (4H. m) . 
3.42(2H,t, J=6.4Hz) , 3 . 56 (2H, t, J-14 . 4Hz) , 3 . 6 0 { 2H , d , J=l 0 . 8Hz ) , 
4 . 73 <2H, d, J = 14 . 4Hz) , 7 . 02 (1H, d, J=2 . 4Hz ) , 7.26 (2H,d,J=8.8Hz) , 
7.65(lH,s), 7.95(2H,d,J = 8.8Hz) , 8 . 13 (1H, d, J=2 . 4Hz) , 

II . 05 <1H, br-s) . 
FAB - Mass ; 3 66 (MH*) . 

Kvampl e 300 SynthPRis of 7 - (1 - ethylpi peraz in - 4 - yl ) - 5 - f4 - ( 3 - 
hyfSrnyyhntyl ) phenyl ] fnrn[^, 3 - a] pyri rH ne rii hydronhlnri ds 
(300-1 ) 4 - (4 - Rrnmnphpnyl ) - 3 - bn t.yn - 2 - ol 

1l 




OH 
Me 

In the same manner as in Example 139-1, the title compound 
was obtained as a brown solid (13.792 g, yield; 93%) from 
4 -bromoiodobenzene (16.609 g) and 3-butyn-2-ol (4.526 g) . 
X H - NMR ( 4 0 0MHz , CDC1 3 ) ; d (ppm) 1 . 55 ( 3H , d , J= 6 . 8Hz ) , 
1 . 85 (1H, d, J=5 . 2Hz) , 4 . 7 1 - 4 . 7 8 ( 1H , m) , 7 . 3 4 ( 2H , d , J= 8 . 8Hz ) , 
7 . 44 (2H, d, J=8 . 8Hz) . 

(300 -2) 3 - ( 4 -Br o moph en yl ) - 1 -m ethy l - ~1 - p ropanol 
Biv 

-' OH 
Me 

In the same manner as in Example 139-2, the title compound 
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was obtained as a brown oil (4.259 g, yield; 37%) from 4- 
(4 -bromophenyl) - 3 -butyn- 2 -ol (11.791 g) . 

1 H-NMR(400MHz, CDC1 3 ) ; <5 (ppm) 1 . 2 3 ( 3H , d , J= 6Hz ) , 1.32(lH,s), 
1.70-1.79 (2H,m) , 2 . 59 - 2 . 7 6 (2H , m) , 3 . 76 - 3 . 86 (1H, m) , 
7 . 0 8 (2H, d, J=8 . 8Hz ) , 7.40 (2H, d, J=8 . 8Hz) . 
nnn-^l) 7 - M -T?t-hy1pi pprazin -4 -yl ) - 5- U- (3- 
hyriroxy bii tyl ) phenyl! fnrn f 2 . 3 -cl pyridine 



Me 




I 

Et 



3 - (4 -Bromophenyl) - 1 -methyl - 1 -propanol (2.186 g) and 
t -butyldimethylsilyl chloride (1.575 g) were treated in the 
same manner as in Example 163-1, to give 4-[3-(t- 
butyldimethylsilyloxy) - 3 -methylpropan - 1 -yl] - 1 -bromobenzene 
as a colorless oil (2.396 g) . Subsequently, the resulting 
compound was treated with 7 - ( 1 - ethylpiperazin - 4 -yl ) - 5 - 
bromofuro [2 , 3 - c] pyridine (404 mg) , in the same manner as in 
Example 167-2, to give the hydrochloride of the title compound 
as colorless crystals (recrystal-lized from ethanol/isopropyl 
ether) (390 mg, yield; 69%) . 
Hydrochloride : 
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m.p.; 175-177°C 

X H - NMR ( 4 0 OMHz , DMSO - d 6 ) ; d (ppm) 1 . 08 ( 3H , d, J=6Hz) , 

1.28 (3H, t, J=7 .2Hz) , 1 . 5 8 - 1 . 6 5 ( 2H , m) , 2 . 55 - 2 . 73 (2H, m) , 3.07- 

3.18(4H,m), 3.50-3.64 (5H,m) , 4 . 73 (2H, d, J=14 . 8Hz) , 

7 . 01 (1H, d, J=2 .4Hz) , 7 . 26 (2H, d, J=8 . 8Hz) , 7.65(lH,s), 

7 . 94 (2H, d, J=8 . 8Hz) , 8 . 14 ( 1H , d , J=2 . 4Hz ) , 10 . 95 ( 1H, br- s) . 

FAB-Mass ; 380 (MH*) . 

Kvamplp 301 SyTithpiRR of 7 - H - K thy 1 p i ppra v. i n - 4 - yl ) - 5 - \ 4 - f 2 - 
hydT-nxypf hoxy^ phpnyl 1 f urn \1 . 3 -cl pyri di Tie oxalate 
nm - 1 ) 1.(1 -F.t-hylpippra^in-4-yl ) - 5 -hromof uro T2 . 3 - 
r] pyri di tip 



Phosphorus oxychloride (20.214 g) and phosphorus 
tribromide (40 ml) were added to 3 - cyanome thyl - 2 - 
furancarboxylic acid (9.046 g) synthesized according to Bull. 
Soc. chim. Fr . , No. 5-6, 11 -270, 1978, and the resulting mixture 
was stirred at 140 C for 3 hr . After cooling as it was, ethanol 
was added thereto in small portions until exothermic reaction 
was ceased. The reaction solution was evaporated, and to the 
resulting residue was added 1 - ethylpiperaz ine (240 ml), and the 
resulting mixture was stirred for 20 min, and then evaporated. 
The resulting residue was partitioned between ethyl acetate and 





,N. 



Et 
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water. The resulting organic layer was washed with water , dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a pale 
yellow solid (9.594 g, yield; 56%). 
1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 1 . 14 (3H, t , J = 7 . 2Hz) , 
2 .47 (2H, q, 7 J= . 2Hz) , 2 . 5 8 ( 4H , t , J = 5 . 2Hz ) , 3 . 9 2 ( 4H , t , J=5 . 2Hz ) , 
6.64 (lH,d, J=2Hz) , 7.02UH.S), 7 . 6 0 ( 1H , d , J = 2Hz ) . 
(mi -7) a - ftTomoph pnnyyp fh v l flretafff or comp ound identified by 
t-hP following analysis data and synthe tic procedures 



2 -Bromophenol (26.128 g) was dissolved in N, N - 
dimethylf ormamide (70 ml), followed by the addition of 2- 
bromoethyl acetate (32.224 g) and potassium carbonate (21 g) , 
and the mixture was stirred at 100°C overnight. After cooling 
as it was, the resulting insoluble matters were filtered off. 
The resulting filtrate was evaporated, and the resulting 
residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) , to give the title compound as 
a pale yellow oil (33.915 g, yield; 87%). 

1 H-NMR(400MHz / CDCl 3 ) ; <5(ppm) 2.10(3H,s), 4 . 14 (2H , t , J = 4 . 6Hz ) , 
6.80(2H,d,J=8.8Hz), 7.38(2H,d,J=8.8Hz) . 

(301 - 3 ) 4 -Tri hufyl stannylphenoxyethyl acetate o r compound 
identified by the following analysis data and sy nthetic 



Br. 




O 
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procedures 



(Bu) 3 Sn. 




Me 



In the same manner as in Example 161-2, the title compound 
was obtained as a colorless oil (3.452 g, yield; 35%) from 
4 -bromophenoxyethyl acetate (5.182 g) and bis ( tributyltin) (11 

ml) . 

l H-NMR(400MHz,CDCl 3 ) ; <5 (ppm) 0 . 88 ( 9H, t , J = 7 . 2Hz ) , 1.00- 
1.05(6H,m), 1.27-1.37 (6H,m) . 1 . 4 8 - 1 . 57 ( 6H , m) , 2.10(3H,s), 
4.17 (2H, t, J = 4.8Hz) , 6 . 9 1 ( 2H , d , J= 8 . 8Hz ) , 7 . 37 ( 2H , d , J = 8 . 8Hz ) . 

(301 -4^ 7- (1 -Kt hyTp-ipp-razin-4-yl ) - 5- U- (2- 

hyrlrnvypthnx yl phenyl 1 furn \7. . 3 - el Dvri (ii Tie'oxal ate 



7 - (1 -Ethylpiperazin- 4 -yl) - 5 -bromof uro [2 , 3 - c] pyridine 
(564 mg) and 4 - tributyl s tannylphenoxyethyl acetate (3.452 g) 
were treated in the same manner as in Example 161-3, and the 
resulting product was dissolved -in ethanol (16 ml), followed 
by the addition of a IN aqueous solution of sodium hydroxide 
(6 ml), and the mixture was stirred at 70°C for 1 hr . The 
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reaction mixture was evaporated, and then partitioned between 
ethyl acetate and water. The resulting organic layer was washed 
with water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) . Then, the resulting product 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as colorless crystals (417mg, 
yield; 90%) . 
Oxalate : 
m.p.; 145-152°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 19 ( 3H , t , J= 7 . 2Hz ) . 

2 . 98 (2H, q, J = 7 . 2Hz) , 3 . 14 - 3 . 22 (4H, m) , 3 . 7 2 ( 2H , t , J = 5Hz ) , 

3 . 96 -4 . 10 (4H, br- s) , 4 . 02 ( 2H , t , J= 5Hz ) , 6 . 9 8 { 1H , d , J = 2Hz ) , 

6 . 99 (2H, d, J=8 . 8Hz) , 7.57(lH,s), 7 . 9 8 ( 2H , d , J= 8 . 8Hz ) , 

8 .10 (1H, d, J=2Hz) . 

FAB - Mass ; 368 (MH*) . 

Kx^mplf 302 Hynthssis of 7 - (1 -st.hylpipsrazin-4-yl) -S-f4- 
[(H) - 2. -hydroxy - 1 -methyl pthnxy] phenyl Ifnrn f 2 , 3 - n] pyri liinp 
rH hyn'rochl nri rie 




N. 




Et 
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In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(348 mg, yield; 67%) from 7 - ( 1 - e thylpiperaz in - 4 -yl ) - 5 - 
bromofuro [2 , 3 -c] pyridine (373 mg) and 2- (4- 

tr ibu tyl s tannylphenoxy ) - (R) - 2 -methyl ethyl acetate (889 mg) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO-dJ ; <5 (ppm) 1 . 2 1 ( 3H , d, J= 6 . 4Hz ) , 
1 . 28 (3H, t, J=7.2Hz) , 3 . 06 - 3 . 18 (4H , m) , 

3 .46 (1H, dd, J=ll . 2Hz, 5Hz) , 3 . 5 6 ( 2H , dd , J= 1 1 . 2Hz , 5 . 6Hz ) , 3.56- 

3.62(3H,m), 4 . 8 8 - 4 . 9 0 ( 1H , m) , 4 . 7 1 ( 2H , d , J = 14 . 4Hz ) , 

6 . 99 (2H, d, J=8 . 8Hz) , 7 . 0 0 ( 1H , d , J = 2Hz ) , 7.59{lH,s), 

7 . 96 (2H, d, J = 8 . 8Hz) , 8 . 12 ( 1H, d, J = 2Hz ) , 11 . 15 ( 1H , br - s) . 

FAB-Mass; 382 (MH*) . 

Fxampl p 3 03 Synthpsis of 7 - ( 1 - e thy 1 pi peraz in - 4 - yl ) - 5 - f 4 - 
[ (S) -2. -"hy^r-nyy- 1 -mpfhyl Pthnxy] phenyl 1 f u ro \ 2 . 3 - r. 1 pyri dine 
c\ i hydrochl or ide 



In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(348 mg, yield; 67%) from 7 - ( 1 - ethylpiperazin - 4 - yl ) - 5 - 
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bromofuro [2 , 3 - c] pyridine (373 mg) and 2- (4- 

tributylstannylphenoxy) - (S) - 2 -methylethyl acetate (889 mg) . 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; (5 (ppm) 1 - 2 1 ( 3H , d , J= 6Hz ) , 
1.2 8 (3H, t, J=7 .2Hz) , 3 . 0 5 - 3 . 1 8 ( 4H , m) , 

3.46 ( lH,dd,J= 11.2Hz, 4. 8Hz) , 3 . 54 (1H , dd, J=ll . 2Hz , 5 . 6Hz ) , 

3 . 60 (4H, t, J=ll . 2Hz) , 4 .43-4 .50 (lH.m) , 4 . 7 1 ( 2H , d, J= 14 . 4Hz ) , 

6 . 99 (2H, d, J=8 . 8Hz) , 7 . 0 0 ( 1H , d , J = 2 . 4Hz ) , 7.50(lH,s), 

7 . 96 (2H, d, J = 8 . 8Hz) , 8 . 13 (1H, d, J = 2 . 4Hz) , 11 . 20 (1H, br- s) . 

FAB -Mass ; 3 82 (MH + ) . 

F.yampl e 3 04 Synthpsi fi of 7 - ( 1 - ethyl pi pera z in - 4 - yl ) - 5 - { 4 - 
[ (s) - 2 -hydroxypropoxyl phenyl ) furo \2 . 3 - cl pyridine 
di hydrochloride 



In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(348 mg, yield; 67%) from 7 - ( 1 - ethylpiperazin - 4 - yl ) - 5 - 
bromofuro [2 , 3 - c] pyridine (373 mg) and 2-(4- 

tributyl s tannylphenoxy ) - (S) - 1 -me thy le thyl acetate (889 mg) . 



Me 




Et 
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Hydrochloride : 

^-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 1 . 15 ( 3H , d, J= 6 . 4Hz ) , 

1.28 (3H, t, J = 7 .2Hz) , 3 . 0 5 - 3 . 1 8 ( 4H , m) , 3 . 57 (2H, t , J=14 . 4Hz) , 

3.59 (2H,d, J=12.4Hz) , 3 . 7 9 - 3 . 8 8 ( 2H , m) , 3 . 92 - 4 . 0 0 (1H , m) , 

4 . 71 (2H, d, J=14 . 4Hz) , 6 . 9 8 ( 2H , d , J= 8 . 8Hz ) , 6 . 9 9 ( 1H , d , J=2Hz ) , 

7 . 60 (1H, d, J=2Hz) , 7.60(lH,s), 7 . 9 9 ( 2H , d , J= 8 . 8Hz ) , 

8.12 (lH,d, J=2Hz) , 11.65 (lH.br -s) . 

FAB -Mass; 3 82 (MH*) . 

Bxampl p ~30S Synthpsi fs of 7 - M -pthyl pipsra7iTi-4-yl 1 - S - { A - 

C (R) -2 -hydroxypropoxy] phenyl } furo [2 , 3 - c ] pyr i dine 
dihydrQChlo ri .de 



In the same manner as in Example 3 01-4, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(73 mg, yield; 17%) from 7 - ( 1 - e thylpiperazin - 4 - yl ) - 5 - 
bromof uro [2,3 - c] pyridine (373 mg) and 2-(4- 

tributylstannylphenoxy) - (R) - 1 -methylethyl acetate (920 mg) . 
Hydrochloride : 

l H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 15 (3H, d, J = 6 . 4Hz) , 



Me 




Et 
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1.28 (3H, t, J = 7.2Hz) , 3 . 0 6 - 3 . 18 ( 4H, m) , 3 . 52 - 3 . 62 ( 4H , m) , 3.79- 

3.88{2H,m), 3 . 91 -3 . 99 (lH,m) , 4 . 72 (2H, d, J=14 . 8Hz) , 

6 .98 (2H,d, J=8.8Hz) , 6 . 99 ( 1H , d , J=2Hz ) , 7.60{lH,s), 

7 . 97 (2H, d, J=8 . 8Hz) , 8 . 12 (1H, d, J=2Hz) , 11 . 10 (1H, br- s) . 

FAB -Mass; 3 82 (MH + ) . 

Example 3 0 6 Synthpsis of 7 - M - ethyl pi ppra 7. i n - 4 - y 1 ) - 5 - \ 4 - ( 3 - 

hydroxy- 3 -methylbu toxy) phenyl] furo [2 , 3 -c] pyridine 

liihydrnrlilori^f; 

(306 - 1 ) 7 - M -T=H-hylpip P r37in-4-y1 ) -5 - f U- 
pthnyyrarhnnyl inpt-hnyy) phenyl 1 f n rn [ 7 , 3 - r. 1 pyri rii tip 



In the same manner as in Example 161-3, the titled compound 
was obtained as a colorless oil (484 mg, yield; 80%) from 
7 - (1 - ethylpiperazin - 4 -yl) - 5 -bromof uro [2 , 3 - c] pyridine (4 6 5 
mg) and ethyl 2 - (4 - tributyl stannylphenoxy ) acetate . 
'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 6 ( 3H , t , J = 7 . 2Hz ) , 
1.31 (3H, t, J=7.2Hz) , 2 . 50 (2H, q, J=7 . 2Hz) , 2 . 6 5 (4H , t , J= 5Hz ) , 
3 . 99 (4H, t, J=5Hz) , 4 . 2 9 ( 2H , q , J= 7 . 2Hz ) , 4.67(lH,s), 
6 . 73 (1H, d, J=2 . 4Hz) , 6 . 97 ( 2H , d , J= 8 . 8Hz ) , 7.32{lH,s), 



o 
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7 .61 (lH,d, J = 2 .4Hz) , 7.98 (2H,d, J=8.8Hz) . 

Mf)fi - 2) 7 - M -Kfliylpippra^in-4-yl ) -5- U- ( 3 - hyd roxv - 3 - 
methyl hnt.nxyl phenyl ] f urn [ 2 , 3 - c] pyri di n^'dihydrochlori dp 




I 

Et 



In the same manner as in Example 2 60-3, the hydrochloride 
of the titled compound was obtained as a colorless solid (435 
mg, yield; 75%) from 7 - ( 1 - ethylpiperaz in - 4 - yl ) - 5 - [ ( 4 - 
ethoxycarbonylmethoxy) phenyl] furo [2 , 3 - c] pyridine (484 mg) 
and 3M me thy Imagnesium bromide/ether solution (2 ml) . 
Hydrochloride : 
m.p.; 12 3-12 5°C 

1 H - NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1.20 (6H,s) , 1 . 28 (3H, t , J=7 . 2Hz) , 
3 .10-3 .18 (4H,m) , 3 . 56 ( 2H , t , J-14 . 4Hz ) , 3 . 6 0 ( 2H , d , J= 11 . 2Hz ) , 
4 . 71 (2H, d, J=14 . 4Hz) , 6 . 9 9 ( 2H , d , J= 8 . 8Hz ) , 7 . 0 0 ( 1H , d , J= 2Hz ) , 
7.60(lH,s), 7 . 98 (2H, d, J=8 . 8Hz) , 8 . 1 2 ( 1H , d , J= 2Hz ) , 11.05- 
11 . 15 (1H, br- s) . 
FAB -Mass ; 396 (MH*) . 

Example 3 0 7 Synthesis of 7 - ( 1 - et hyl pi p era z i n - 4 - y l ) - 5 - 
{ trans - 2 - [4 - (2 - hydroxyethoxy 1 phenyl 1 ethenyl } furo [2,3- 
c]p yr id i ne o xala te 
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I 

Et 



In the same manner as in Example 189, the oxalate of the 
title compound was obtained as a yellow amorphous (106 mg , 
yield; 17%) from 7 - ( 1 - ethylpiperaz in - 4 - yl ) - 5 - bromof uro [2 , 3 - 
c]pyridine (372 mg) and 2 - (4 - vinylphenoxy) ethanol (264 mg) . 
Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; 8 (ppm) 1 . 21 ( 3H , t , J = 7 . 2Hz ) , 

3.03 (2H,q, J = 7.2Hz) , 3 . 1 6 - 3 . 2 6 ( 4H , m) , 3 . 7 1 ( 2H , t , J = 5Hz ) , 

3 .94-4 .14 (4H,m) , 3 . 9 9 ( 2H , t , J= 5Hz ) , 6 . 94 ( 2H , d , J= 8 . 8Hz ) , 

6 . 97 (1H, d. J=2Hz) , 7 . 08 (1H, d, J=16Hz) , 7.15(lH,s), 

7 . 46 (1H, d, J=16Hz) , 7 . 53 (2H, d, J=8 . 8Hz) , 8 . 08 ( 1H , d , J=2Hz ) . 

FAB -Mass ; 3 94 (MH*) . 

Rvampi p 3 08 Rynt-hpsis of 7 - ( 1 - e th vl r> i oera z i n - 4 - yl ) - 5 - 
(frans - 0. - f3 - I 2 - Tiydrnxy pt h nx v ) nhpn v l 1 et hPTWl \ fllTO \ 2 , 3 - 
rjpyri HiTip oxalate 




I 

Et 

596 



98046PCT 



In the same manner as in Example 189, the oxalate of the 
title compound was obtained as a yellow amorphous (366 mg , 
yield; 67%) from 7 - (l-ethylpiperazin-4 -yl) -5-bromofuro [2 , 3- 
cjpyridine (372 mg) and 2 - (2 - vinylphenoxy) ethanol (246 mg) . 
Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 21 (3H, t , J = 7 . 2Hz) , 

3 . 02 (2H, q, J = 7 .2Hz) , 3 . 14 - 3 . 26 <4H,m) , 3 . 8 0 ( 2H , t , J=5Hz ) , 

4 . 05 (2H, t, J=5Hz) , 6 . 9 6 ( 1H , dd. J=7 . 8Hz , 7 . 4Hz) , 

6.98 (lH,d, J=2.4Hz) , 7 . 0 3 ( 1H , d , J= 8 . 2Hz ) , 7.16(lH,s), 

7 . 2 3 (1H, dd, J=8 . 2Hz, 7 .4Hz) , 7 . 24 ( 1H , d , J= 1 5 . 6Hz) , 

7.6 5 (lH,dd, J-7. 8Hz, 2Hz ) , 7 . 8 8 (1H, d, J- 15 . 6Hz) , 

8 . 09 (1H, d, J = 2 .4Hz) . 

FAB-Mass; 394 (MH* ) . 

FvampiP ^09 fiynthPBi a of 1 - fl - ft t n v l ni pftra z i n - 4 - yl ) - 3 - [ 4 - ( 2 - 
hyd-roxy- 2 -mfft.hylprop ox y) phenyl 1 i Romiinol inft d i hyd ronh 1 or i de 
nnq-1 ) 1 - M -Rt-hy lpiperazin -4-vl ) -3 - \ (4- 
Pthnxyrprhnnyl m pMinyylphPTivniRnmiinolinp or compound 
identified by 1-Vip following anal y sis data and synthetic 
pmrpi inrp.R 
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In the same manner as in Example 161-3, the title compound 
was obtained as a pale yellow oil (473 mg, 73%) from 1-(1- 
ethylpiperazin-4 -yl) - 3 -bromoisoquinoline {480 mg) and ethyl 

2 - (4 - tributylstannylphenoxy) acetate . 
1 H-NMR(400MHZ, CDC1 3 ) ; 8 (ppm) 1 . 17 ( 3H , t , J = 7 . 2Hz ) , 

1.32 (3H, t, J = 7.2Hz) , 2 . 55 (2H , q, J=7 . 2Hz ) . 2 . 7 5 { 4H , t , J = 4 . 4Hz ) , 

3 . 58 (4H, t, J = 4 . 4Hz) , 4 . 29 (2H , q, J = 7 . 2Hz) , 4.68(2H,s), 
7 . 01 (2H, d, J=8 . 8Hz) , 7 .43 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 

7.56 (lH,ddd, J=8Hz,7Hz, 1.2Hz) , 7.61(lH,s), 7 . 7 6 ( 1H , d , J= 8Hz ) , 
8.0 6 (lH,d, J=8Hz) , 8.12 ( 2H , d , J= 8 . 8Hz ) . 

1 - M -Rfhy1pippra 7in - 4 - vl ) - 3 - \A - ( 2 - hydroxy - 2 - 
mP^ylprapnvylph Pn vl 1 i Rnmnnnl 1 T1P d j h vd roch 1 DT 1 d R Or 
rnmpnunH iHpnfifiprt hy Hip fnllnwina rmalvsis dfltfl and 
syn1-hp t-ir procedures 



In the same manner as in Example 260 - 3, the hydrochloride 
of the title compound was obtained as yellow crystals (172 mg, 
yield; 36%) f rom 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - [ (4 - 
ethoxycarbonylmethoxy) phenyl] isoquinoline (473 mg) and 3M 




• 2HC1 



N. 
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methylmagnesium bromide/ether solution (1.8 ml). 
Hydrochloride : 
m.p.; 129-134°C 

'H-NMR (4 00MHz,DMSO-d 6 ) ; d (ppm) 1.21(6H,s) , 1 . 3 1 ( 3H , t , J = 7 . 2Hz ) , 
3.20 (lH,q, J = 7.2Hz) , 3 . 22 (1H, q, J=7 . 2Hz) , 3 . 3 1 ( 1H , t , J = l 1 . 2Hz ) , 
3.34 (1H, t, J=11.2Hz) , 3.60 (2H,d, J=1.2Hz) , 3.77(2H,s), 
3 . 95 (2H, d, J=13 . 6Hz) , 7 . 0 5 ( 2H , d , J= 8 . 8Hz) , 

7 . 55 (1H, ddd, J=8Hz,7Hz, 1 . 2Hz) , 7 . 7 0 (1H, ddd, J=8Hz, 7Hz, 1. 2Hz) , 
7.93(lH,dd, J=8Hz, 1.2Hz ) , 7.9 8(lH,s) , 8 . 07 ( 1H , dd , J= 8Hz , 1 . 2Hz ) , 
8 . 13 (2H, d. J=8. 8Hz) , 11 . 15 (lH,br- s) . 
FAB -Mass; 4 06 (MH + ) . 

Ryamplp 310 Synthfisis of 1 - ( 1 - et.hyl p j ppra 7. j n - 4 - yl J - 3 - ( 3 - 
phenyl - 3 -hydroxy- 1 -prnpynyl ) i snqninnl ins hydrochloride 



OH 




I 

Et 



In the same manner as in Example 177, the title compound 
was obtained as a brown solid (1.222 g, yield; 77%) from 1- 
phenyl - 2 -propyn - 1 - ol (858 mg) and 1 - ( 1 - ethylpiperazin- 4 - 
yl ) - 3 -bromoisoquinoline (1.386 mg) . 

The resulting compound was converted into a hydrochloride 
in a conventional manner. 
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Hydrochloride : 
m.p.; 203-209°C 
Free form: 

1 H-NMR(400MHz / CDCl 3 ) ; <5 (ppm) 1 . 15 (3H, t, J = 7 . 2Hz) , 

2 . 54 (2H, q, 7 J= . 2Hz) , 2 . 7 2 ( 4H , t , J=4 . 4Hz ) , 3 . 5 1 ( 4H , t , J=4 . 4Hz ) , 

5.76(lH,s), 7.32-7.53 (5H,m) , 7 . 59 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 

7.65-7.70(3H,m), 8. 04 ( 1H , dd , J= 8Hz , 1 . 2Hz ) . 

ESI-Mass; 372 (MH*) . 

Example 311 Synthesis of 1 - M - Pthyl pi psra 7. i n - 4 - yl ) - S - 
methyl - 3 - (4 -m ethoxyphenyl) i sogui nol inp hydronhl ori rip 
(311-3.) 2 . 6 - Dimethyl -N-mpt hyl hpnzami fip nr mmpmind i rienti f i pri 
bv the fo l lowin g an alysis data anii synthetic prnrpdiirps 



In the same manner as in Example 225-1, the title compound 
was obtained as a colorless solid (10.761 g, yield; 100%) from 
2 , 6 -dimethylbenzoic acid (10.125 g) . 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 2.31(6H,s) , 3 . 02 ( 3H , d , J = 4 . 8Hz ) , 

5 . 64 (1H, br- s) , 7 . 0 1 ( 2H , d , J= 8Hz ) , 7 . 1 5 ( 1H , t , J= 8Hz ) . 

H1 1 -2) 8 -Methvl -3 - ( 4 - methoxyphenyl ) isngninnl in-1 - (7Vi) -nnP 




CONHMe 



Me 




,OMe 



Me 



O 
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In the same manner as in Example 10, the title compound 
was obtained as a colorless solid (168 mg, yield; 2%) from 
2 , 6 -dimethyl -N-methylbenzamide (4.986 g) and anisonitrile 
(4 . 128 g) . 

1 H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 2.96(3H,s), 3.88(3H,s), 
6.65(lH,s), 7 . 01 (2H, d, J=8 . 8Hz) , 7 . 1 8 ( 1H , d , J=7 . 6Hz ) , 
7 . 38 (1H, d, J = 7 . 6Hz) , 7 . 47 ( 1H , t , J=7 . 6Hz ) , 7 . 7 4 ( 2H , d , J= 8 . 8Hz ) , 
10 .41 (lH,br-s) . 

( 311 -3) 1 - (1 ■Rt-.hvlT)ippra7in-4-y1 ) -R-mPl-hyl - tA- 
mRthoxvp h e nyl 1 i soqu i nol i ne"hydrr>rh1 nri rip 




J 

5 -Methyl - 3 - (4 -methoxyphenyl) isoquinolin- 1 - (2H) -one 
(168 mg) was treated in the same manner as in Example 252-3, 
to give the hydrochloride of the title compound (recrystallized 
from ethanol/isopropyl ether) (215 mg, yield; 78%) as yellow 
crystals . 
Hydrochloride : 
m.p . ; 248 -253°C 

1 H-NMR(4 00MHz,DMSO-d 5 ) ; 6 (ppm) 1.31 (3H, t, J-7 .2Hz) , 2.6 8 (3H, s) , 
3.20 (lH,q, J=7.2Hz) , 3 . 2 2 ( 1H , q, J = 7 . 2Hz ) , 3 . 3 1 ( 1H , t , J= 1 0 . 5Hz ) , 
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3 . 3 4 (1H, t, J=10 . 5Hz) , 3 .48 (2H, t, J=13 . 6Hz) , 

3.60 (2H,d, J=10.5Hz) , 3.81(3H,s), 3 . 93 ( 2H , d , J= 1 3 . 6Hz ) , 

7 . 05 (2H, d, J=8 . 8Hz) , 7 . 44 (1H, dd, J=8 . 2Hz, 6 . 8Hz) , 

7.54 <lH,d, J=6.8Hz) , 7.93 (lH,d, J=8.2Hz) , 7.93(lH,s), 

8 . 18 (2H, d, J=8 . 8Hz) , 10 . 95 ( 1H, br- s) . 

ESI -Mass ; 362 (MH + ) . 

Example 112 Synthesi s of 1 - ( 1 - pthyl pi ppra i n - A - yl) - 4 - 
methyl - 3 - (4 -methoxyphenyl ) i soqninnl i rip Tiyrlrnrhl nri dp 



In the same manner as in Example 252-3, l-(- 
ethylpiperazin-4 -yl) -4-chloro-3- (4- 

methoxyphenyl) isoquinoline (318 mg) , 3M me thylmagnesium 
bromide/ether solution (5.3 ml) and [1,3- 

bis (diphenylphosphino) propane] nickel (II) chloride (70 mg) 
were dissolved and suspended in toluene (14 ml) , and then the 
mixture was stirred in nitrogen atmosphere at 80°C for 4 days 
and treated, to give the hydrochloride of the title compound 
as a pale yellow amorphous (36 mg, yield; 10%) . 
Hydrochloride : 

1 H-NMR(4 00MHz,DMSO-d s ) ; (5 (ppm) 1.3 0 (3H, t, J = 7 .2Hz) , 2 .52 (3H, s) , 




.OMe 



.N. 



2HC1 
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3 .18 (lH,q, J = 7 .2Hz) , 3 . 19 < 1H, q, J-7 . 2Hz) , 3 . 2 9 ( 1H , t , J=10 . 7Hz ) , 

3 .32 (1H, t, J=10.7Hz) , 3 . 47 - 3 . 56 <4H, m) , 3.81(3H,s), 

3.85 (2H,d, J=13.6Hz) , 7 . 04 ( 2H , d, J= 8 . 8Hz ) , 7 . 5 6 (2H , d, J=8 . 8Hz) , 

7.65 (lH.t. J=8.4Hz) , 7 . 83 (1H, t, J=8 . 4Hz) , 8 . 08 (1H, d, 8 . 4Hz) , 

10.30 (lH,br-s) . 

ESI-Mass; 362 (MH*) . 

FvamplP 313 Synthesis nf 1 - M - / 2 - cyanoe thvl ) x > i nera 7 . i n - 4 - 
yT ] . 3 - ( A -mpthp-xyphenyl ) i sogiii nr>1 i ne rl i hydrochloride or 
rnmpnund i c\ en t- i f i eri hy tbp fnllnwina ana l y sis data and 
gynrhpr-i <- pr nrpdiirss 




CN 



In the same manner as in Example 236-3, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystallized from ethanol) (346 mg, yield; 80%) from 1- 
piperazinyl - 3 - (4 -me thoxyphenyl ) isoquinoline (319 mg) and 3- 
bromopropionitrile (100 ml) . 
Hydrochloride: 
m.p.; 164-166°C 

1 H-NMR(400MHz,DMSO-d G ) ; 6 (ppm) 3 . 2 3 ( 2H , t , J = 7 . 2Hz ) , 3.38- 
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3.54(4H,m), 3 . 57 (2H , t , J=7 . 2Hz ) , 3 . 6 0 - 3 . 6 8 (2H , br - d) , 

3.81(3H,s), 3.96-4.04 (2H,br-d) , 7 . 05 (2H, d, J=8 . 8Hz) , 

7.56 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 7 . 70 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 

7.93 (lH,d, J=8Hz) , 7.98(lH,s), 8 . 07 ( 1H , d , J= 8Hz ) , 

8 . 13 (2H, d, J=8 . 8Hz) . 

ESI-Mass; 373 (MH*) . 

Byampl p 314 RynthPRis nf 1 - \ 1 - ( r.a rhamoyl me thvl ) r > i r>e.ra 7. i n - 4 - 
y 1 ] . (A -mPthnvyphfiny l ) i snqninnline rii hydrochl oride 

OMe 



0 




In the same manner as in Example 236-3, the hydrochloride 
of the title compound was obtained as yellow crystals 
{recrystallized from ethanol/isopropyl ether) (228 mg, yield; 
50%) f rom 1 -piperazinyl - 3 - (4 -methoxyphenyl ) isoquinoline (319 
mg) and bromoace tamide (166 mg) . 
Hydrochloride : 
m.p.; 153-155°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 3 -. 4 6 - 3 . 57 (4H , m) , 3.58- 
3.66(2H,m), 3.81(3H,s), 3 . 9 2 - 4 . 0 2 ( 2H , br - d) , 4.05{2H,s), 
7.05(2H / d / J=8.8Hz), 7 . 55 (1H, ddd, J=8Hz,7Hz,1.2Hz). 
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7.70 (lH,ddd, J=8Hz,7Hz,1.2Hz) , 7.73(lH,s), 7 . 93 <1H, d, J=8Hz) , 
7.97<lH,s), 8.06 (lH,d, J=8Hz) , 8.07(lH,s), 
8.13 {2H,d, J = 8.8Hz) . 
ESI-Mass; 377 (MH*) . 

F.y^plP 315 synhhPsis of 1 - U - ethvl sn 1 f nn vl ni nera 7. i n - 1 - vl ) - 
7, - (d -mpMinvyphpnyl ) i snqui nnl i ne hydrochl or i de 




1 - Piperazinyl - 3 - (4 -methoxyphenyl ) isoquinoline (140 mg) 
was dissolved in tetrahydrof uran (2 ml) , followed by the 
addition of triethylamine (0.12 ml) and ethynylsul f onyl 
chloride (0.08 ml), and the mixture was reacted for 2 hr . The 
reaction solution was partitioned between ethyl acetate and a 
2N aqueous solution of sodium hydroxide . The resulting organic 
layer was washed with water and brine and dried. The resulting 
product was recrystallized from hexane/ethyl acetate, to give 
the title compound (139 mg , yield; 77%) . The resulting compound 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 

'H-NMR (400MHz, DMSO-d s ) ; d (ppm) 1 . 2 8 ( t , J = 7 . 2Hz , 3H) , 
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3.18 (q,J=7. 2Hz, 2H) , 3.52(br,8H), 3.83(s,3H), 

7 . 07 (d, J = 8 . 8Hz, 2H) , 7 . 57 (d, J=8 . 0Hz , 1H) , 7 . 72 (d, J=8 . OHz , 1H) , 
7.94 (d, J=8.0Hz, 1H) , 7.95(s,lH), 8 . 10 (d, J=8 . OHz , 1H) , 
8.14 (d, J = 8.8Hz, 2H) . 
MS (FAB) m/z 412 (M+H)*. 
Free compound: 

i H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 44 ( t , J = 7 . 6Hz , 3H) , 

3 . 05 (q, J = 7 . 6Hz, 2H) , 3.61(br,8H), 3.88(s,3H), 

7 . 01 (d, J=8 . 8Hz, 2H) , 7.47 (ddd, J=8 .4,8.0,1. 2Hz , 1H) , 

7.60(ddd, J=8.4,8.0,1.2Hz,lH) , 7.68(s,lH), 7 . 8 0 ( d , J= 8 . OHz , 1H) , 

8 . 01 (d, J=8 . 4Hz, 1H) , 8 . 09 (d, J=8 . 8Hz , 2H) . 

Kyampl p "316 Syn1-hpsis of 4 - pi per i . d i nyl - 6 - T 4 - ( 2 - mef. 1l vl - 2 - 
hydroYyprnpnyy) phenyl 1 Mii atio n . 2 - cl pyri di ns hydroch] ori dfi 



In the same manner as in Example 289, an oil was obtained 
from 4- [4- ( t - butoxycarbonyl ) piperaz in - 1 -yl ] -6- (4- 
hydroxyphenyl) thieno [3 , 2 -c] pyridine (872 mg) , ethyl 
bromoacetate (0.32 ml) and 3 . 0M ethylmagnes ium bromide/THF 
solution (1.7 ml). THF (10 ml) and a 5N aqueous solution of 
hydrochloric acid (2 ml) were added to the resulting oil, and 
the mixture was heated under reflux at 60°C for 20 min. The 




H 
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reaction solution was cooled, and then basif ied with an aqueous 
solution of saturated sodium bicarbonate. Then, the mixture 
was extracted with ethyl acetate. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by NH - silica gel column chromatography 
(hexane/ethyl acetate system) , to give the free compound of the 
title compound as a colorless oil (534 mg, yield; 66%) . The 
resulting free compound was converted into a hydrochloride in 
a conventional manner, to give the hydrochloride of the title 
compound as white crystals. 
Hydrochloride : 
m.p.; 154-156°C 

X H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 5 (ppm) 1.23(s,6H), 3.34{br,4H), 
3.73(br,4H), 3.78{s,2H), 7 . 04 (d, J= 8 . 8Hz , 2H) , 

7.62 (d, J=5.2Hz, 1H) , 7 . 77 (d, J=5 . 2Hz , 1H) , 8 . 0 9 ( d , J= 8 . 8Hz , 2H ) , 
8 . 18 (s, 1H) . 

MS (FAB) m/z 384(M+H) + . 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 8 (ppm) 1.37(s,6H), 3 . 12 ( t , J=4 . 8Hz , 4H) , 
3.61(t, J=4.8Hz,4H) , 3.86(s,2H), 7 . 0 0 ( d , J= 8 . 8Hz , 2H ) , 
7 . 32 (d, J=5 . 6Hz, 1H) , 7 . 3 9 { d , J= 5 . 6Hz , 1H ) , 7.73(s,lH), 
8 . 04 (d, J=8 . 8Hz, 2H) . 

^mplP 317 Ryni-hPRis of 7 - (1 - pth v l n i nera 7. i n - 4 - vl ) - S - \A - ( 3 - 
hydroyypropoyy) phpnyl 1 furn f 2 . 3 - e l p y ri dine d i h vdroc:h 1 or i de 
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I 

Et 

In the same manner as in Example 161-2, the hydrochloride 
of the title compound was obtained as a colorless amorphous (353 
mg, yield; 67%) from 7 - ( 1 - e thylpiperazin - 4 - yl ) - 5 - 
bromofuro [2 , 3 -c] pyridine (373 mg) and l-(4- 
tributylstannylphenoxy) - 3 - te trahydropyranyloxypropane 
(1 . 404 g) . 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 28 (3H , t, J-7 . 2Hz) , 

1 . 86 (2H, qui , J=6 . 4Hz) , 3 . 0 6 - 3 . 1 8 ( 4H , m) , 3 . 5 0 - 3 . 62 ( 6H , m) , 

4 . 07 (2H, t, J=6 . 4Hz) , 4 . 7 2 ( 2H , d , J= 14 . 4Hz ) , 6 . 9 9 ( 2H , d , J= 8 . 8Hz ) , 

7 . 00 (1H, d, J=2Hz) , 7.60(lH,m), 7 . 97 ( 2H , d , J= 8 . 8Hz ) , 

8 .12 (1H, d, J=2Hz) . 

FAB -Mass ; 382 (MH*) . 

RvampTp 318 Synthpsis of 1 - ( 4 - ethyl pi pera z in - 1 -yl ) - 3 - (4 - 
methoxyphenyl ) i soqn innl ins hydrochl ori.de 
(318-1) 1 -Benzyl -4- (1 - ethynyl ) pi per i dine 
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Ethyl'triphenylphosphonium bromide (25 g) was suspended 
in tetrahydrof uran (100 ml) , followed by the addition of 60% 
sodium hydride (2.68 g) under ice-cooling, and the mixture was 
stirred at room temperature for 2 hr . The reaction solution 
was ice-cooled again, followed by the addition of 1-benzyl- 
4-piperidone (11.55 g) , and the resulting mixture was stirred 
at room temperature overnight. The reaction mixture was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgSOj and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl acetate/hexane system) , to give 
the title compound as a colorless oil (6.08 g, yield; 52%) . 
'H-NMR (400MHz, CDC1 3 ) ; 5(ppm) 1 . 57 ( 3H , d , J= 6 . 8Hz ) , 
2 . 19 <2H, t, J=5 . 6Hz) , 2 . 2 6 ( 2H , t , J= 5 . 6Hz ) , 2 . 4 0 ( 2H , t , J= 5 . 6Hz ) , 
2 . 41 (2H, t, J=5 . 6Hz) , 3.51{2H,s), 5 . 18 ( 1H , q , J = 6 . 8Hz ) , 7.22- 
7.36 (5H, m) - 

4 -ret-hyl pi pyridine 
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l-Benzyl-4- ( 1 - ethylene) piperidine (6.084 g) was 
dissolved in methanol (60 ml) , followed by the addition of 20% 
palladium hydroxide/carbon catalyst (617 mg) , and the resulting 
mixture was stirred in hydrogen atmosphere overnight at room 
temperature. After the resulting insoluble matters were 
filtered off, the resulting filtrate was evaporated and 
partitioned between methylene chloride and an aqueous solution 
of saturated sodium bicarbonate; the resulting organic layer 
was dried (over MgSOj and evaporated, to give the title compound 
as a pale yellow oil (1.042 g, yield; 28%) . 
X H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 0 . 8 9 ( 3H , t , J=7 . 2Hz ) , 1.18- 
1.33(5H,m), 1 . 75 (2H, d, J=12Hz) , 2 . 6 6 ( 2H , t , J= 1 1 . 6Hz ) , 
3.19(2H,d,J=llHz) , 5.00 (lH,br-s) . 
m fi - 1) 1 - f 4 -F.thylp -i peri d i n - 1 -yl) - 3 - (4 - 
methoxyphpnyl ) i snqiiinnl i ne'hyriroch 1 ori rie 




.OMe 



N. 



• HC1 
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1 -Chloro- 3 - (4 -methoxyphenyl) isoquinoline (405 mg) and 
4 - ethylpiperidine (168 mg) were dissolved in N,N- 
dimethylf ormamide (5 ml) , followed by the addition of 
triethylamine (251 ml) , and the mixture was stirred at 80 C 
overnight. The reaction mixture was partitioned between ethyl 
acetate and water . The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system) . Then the resulting product was 
converted into a hydrochloride in a conventional manner, and 
then recrystallized from ethanol/isopropyl ether, to give the 
hydrochloride of the title compound as a colorless crystals (87 
mg, yield; 13%) . 
Hydrochloride : 
m.p. ; 109-114°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 0 . 92 (3H , t , J = 7 . 2Hz) , 1.30- 

1.38 (2H,br-quin) , 1 .40-1 .53 (3H,m) . 1 . 8 0 - 1 . 9 0 ( 2H , br - d) , 

3 . 02-3 . 12 (2H,br- 1) , 3 . 8 8 - 3 . 9 8 ( 2H , br - d) , 7 . 0 5 ( 2H , d , J= 8 . 8Hz ) , 

7.56 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 7 . 7 2 (1H, ddd , J=8Hz, 7Hz, 1 .2Hz) , 

7.83(lH,s), 7.90(lH,d, J=8Hz) , 8 . 03 ( 1H , d, J= 8Hz ) , 

8 . 05 (2H, d, J=8 . 8Hz) . 

ESI - Mass ; 347 (MH*) . 

F.yampl p 319 Synthesis of 1 - f W- 12 - (2 - dimethyl ami no) Pf hvl 1 -N- 
mPthyl ami no) - 3 - (4 - me t . hoxvn he . n vl V i snmiinol i ne 
di hydrnchl ori de 
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i 

Me 



In the same manner as in Example 2, the hydrochloride of 
the title compound was obtained as yellow crystals 
(recrystallized in e thanol /isopropyl ether) (433 mg, yield; 
58%) from 1 - chloro- 3 - (4 -methoxyphenyl) isoquinoline (514 mg) 
and N, N, n' - 1 rimethyle thy lenedi amine (4.8 ml). 
Hydrochloride : 
m.p.; 160-162°C 

X H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 2.79(3H,s), 2.81(3H,s), 
3.13(3H,s), 3 .45 (1H, t , J=6 .4Hz) , 3 . 4 6 ( 1H , t , J = 6 . 4Hz ) , 
3.81(3H,s), 3 . 87 (2H, t, J=6 .4Hz) , 7 . 04 ( 2H , d , J= 8 . 8Hz ) , 
7 . 52 (1H, ddd, J=8Hz ( 6 . 8Hz , 1 . 2Hz) , 

7 . 61 (1H, ddd, J=8Hz, 6 . 8Hz , 1 . 2 Hz) , 7 . 87 (1H, s) , 7 . 89 (1H, d, J=8Hz) , 
8 . 11 (2H, d, J=8 . 8Hz) , 8 . 1 8 ( 1H , d, J= 8Hz ) , 10 . 08 (lH,br-s) . 
ESI-Mass; 336 (MH* ) . 

Ryamplp 320 SyTifhpsis of 1 - ( 4 - morphol inyl ) - 3 - ( 4 - 
mpthnxyphpnyl ) i Roqni nol i ns hydrochloride 
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In the same manner as in Example 2, the hydrochloride of 
the title compound was obtained as yellow crystals 
(recrystallized in ethanol) (371 mg, yield; 56%) from 1- 
chloro-3 - (4 -methoxyphenyl) isoquinoline (468 mg) and 
morpholine (3.1 ml) . 
Hydrochloride : 
m.p.; 137-139°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 8 (ppm) 3 . 3 8 ( 4H , t , J = 4 . 4Hz ) , 3.80(3H,s) , 
3 . 87 (4H, t, J=4 . 4Hz) , 7 . 04 ( 2H , d , J= 8 . 8Hz) , 
7.51 (1H, ddd, J=8 . 4Hz, 7Hz, 1 . 2Hz) , 

7.66 (lH,ddd,J=8Hz,7Hz,1.2Hz) , 7 . 89 ( 1H , d, J= 8Hz ) , 7.90(lH,s), 
8.07 (1H, d, J=8 . 4Hz) , 8.13 ( 2H , d , J= 8 . 8Hz ) . 
ESI-Mass; 321 (MH*) . 

RvamplP Synthesis of 1 -( 1 - ethyl -?■ - 

py -r-rnl i rH nyl ) mpfhyl aTTii no - 3 - ( 4 - me th oxVTDhenyl ) i SOqiTl nol i rifi 

dihydrorhl ori de 
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In the same manner as in Example 2, the hydrochloride of 
the title compound was obtained as a brown amorphous (85 mg, 
yield; 11%) from 1 - chloro - 3 - ( 4 -methoxyphenyl ) isoquinol ine 
(486 mg) and 2 - aminome thyl - 1 - ethylpyrrol idine (5.2 ml). 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; (5{ppm) 1 . 1 8 ( 3H , t , J= 6 . 8Hz ) , 1.20- 

1.35(lH,m), 1.85-2.00 (4H,m) . 2 . 15 - 2 . 25 ( 1H , m) , 3.03- 

3.15(2H,m), 3.35-3.45 (lH,m) , 3 . 50 - 3 . 60 ( 1H , m) , 3.85- 

3.95(lH,m), 3.95-4.05(lH,m) , 4 . 15 - 4 . 25 ( 1H , m) , 

7 . 05 (2H, d, J=8 . 8Hz) , 7.47(lH,s), 7 . 5 0 -7 . 58 ( 1H , m) , 7.66- 

7.75(lH,m), 7 .82 (lH,d, J=8.4Hz) , 7 . 9 8 ( 2H , d , J= 8 . 8Hz ) , 8.38- 

8.54 (lH.m) . 

ESI -Mass ; 362 (MH* ) . 

Bv^mplP 32? .qyni-h^cii s of 3 - (4 - met-hoyvn henvl ) - 1 - \2 - ( 2 - 
pyri riyl ) pthyl 1 ami noi soqu i nol ine hvdrnchl oride 
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In the same manner as in Example 10-1, the free compound 
of the title compound was obtained (107 mg, yield; 69%) from 
1-chloro- 3- (4 -methoxyphenyl) isoquinoline (117 mg) and 2- (2- 
aminoethyl) pyridine (0.52 ml). The resulting free compound 
■was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 138-140°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 3 . 3 0 ( t , J = 7 . 2Hz , 2H) , 3 . 8 3 (s, 3H) , 

4.01 (br-t,2H) , 7.40(d, J=8.8Hz,2H) , 7 . 37 (dd, J = 7 . 6 , 5 . 6Hz , 1H) , 

7.43(s,lH), 7 .45 (t, J=8 . 0Hz, 1H) , 7 . 4 9 (d, J=7 . 6Hz , 1H) , 

7 . 62 (t, J=8 . 0Hz, 1H) , 7 . 7 6 ( d , J= 8 . 0Hz , 1H) , 7 . 89 ( t , J=7 . 6Hz , 1H) , 

8.10(d,J=8.8Hz,2H), 8.20(d,J=8. 0Hz , 1H) , 

8 . 54 (dd, J=5 .6,0. 8Hz, 1H) - 

MS (FAB) m/z 356 (M+H) * 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; (5 (ppm) 3 . 27 ( t , J= 6 . 4Hz , 2H) , 3.88(s,3H), 
4 . 11 -4 . 16 (m, 2H) , 6 . 4 0 (br - t , 1H) , 6 . 9 9 ( d , J= 8 . 8Hz , 2H ) , 
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7.16 (ddd. J-7.6,4.8.1. 2Hz, 1H) , 7 . 23 (d. J = 7 . 6Hz , 1H) , 7.32(s,lH), 

7 .38 (dt, J=8 . 0, 1.2Hz, 1H) , 7 . 54 (dt , J=8 . 0 , 1 . 2Hz , 1H) , 
7.61 (dt, J = 7. 6, 2.0Hz, 1H) , 7 . 69 (d , J=8 . 0Hz , 1H) , 

7 .75 (d, J=8 . OHz, 1H) , 8 . 13 (d, J=8 . 8Hz, 2H) , 

8 .62 (dd, J = 4 .8, 1.2Hz, 1H) . 

FY^mpl p "323 Synth is of 1 - [ 3 - ( 4 - morphol i n yl ) ft f . h vl 1 ami n O - 3 - 
(d -nipt.prvyyphg n yl > i snqninnline dihvdrochl ori de 



1 - Chloro- 3 - (4 -methoxyphenyl ) isoquinol ine (405 mg) and 
4 - ( 2 -aminoethyl) morphol ine (394 mg) were dissolved in N,N- 
dimethylformamide (5 ml), followed by the addition of potassium 
carbonate (415 ml) , and the resulting mixture was stirred at 
120°C overnight. The reaction mixture was partitioned between 
ethyl acetate and water. The resulting organic layer was washed 
with water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by silica gel column chromatography 
(methylene chloride/methanol system) . Then, the resulting 
product was converted into a hydrochloride in a conventional 
manner, and then recrystallized from ethanol / isopropyl ether, 
to give the hydrochloride of the title compound as pale yellow 
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crystals (190 mg, yield; 27%) . 
Hydrochloride : 
m.p.; 135-136°C 

1 H-NMR{400MHz,DMSO-d 6 ) ; <5(ppm) 3 . 2 8 - 3 . 52 ( 2H , m) , 3.48- 

3.56(2H,m), 3.81(3H,s), 3 . 84 - 3 . 94 (4H, m) , 4 . 06 - 4 . 16 (4H, m) , 

7 . 05 (2H, d, J = 8 . 8Hz) , 7.47(lH,s), 7 . 50 - 7 . 58 ( 1H , m) , 7.66- 

7.78(lH,m), 7 . 82 (1H, d, J = 8Hz) , 7 . 94 - 8 . 06 (2H, m) , 8.40- 

8 . 5 8 (lH.m) . 

ESI -Mass; 364 (MH*) . 

E xa m ple 324 Synthesis of 1 - ( 1 - i mi r3a z ol yl ) - 3 - (4 - 
nipt-hoyyphpnyT ) i snqn innlirip hyrironhl ori dp 




l-Chloro-3 - (4 - methoxyphenyl ) isoquinoline (405 mg) and 
imidazole (204 mg) were dissolved in N , N - dimethyl f ormamide (5 
ml) , followed by the addition of 60% sodium hydride (60 mg) , 
and the resulting mixture was stirred at 80 C for 6 hr . The 
reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water , dried 
(over MgSOj and evaporated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) , and then the resulting product was 

617 



98046PCT 



converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as a pale yellow 
amorphous (255 mg, yield; 53%) . 
Hydrochloride : 

1 H - NMR ( 4 0 OMH z , DMSO - d 6 ) ; 5 (ppm) 3 . 83 (3H, s) , 7 . 10 ( 2H , d , J=8 . 8Hz) , 
7 . 90 -7 . 96 (2H,m) , 8.00(lH,s), 8 . 17 - 8 . 23 ( 3H , m) , 8.40(lH,s), 
8 . 69 (1H, s) , 9.80 (1H, s) . 
ESI - Mass ; 302 (MH + ) . 

Kx ample 32 5 Synthesis of 1 - f 4 - (pi per i d i n - 1 - y 1 ) p i per i d i n - 1 - 
yl ] - 3 - (4 -Tnp thoxyphenyl ) isoquinol inp di hyrirnhrl nri dp 




In the same manner as in Example 321, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystallized in ethanol/isopropyl ether) (278 mg, yield; 
40%) from 1 - chloro - 3 - { 4 - methoxyphenyl ) i soquinol ine (405 mg) 
and 4- (piperidin - 1 - yl ) piperidine (425 mg) . 
Hydrochloride: 
m.p.; 22 3-23 8°C 

X H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 6 (ppm) 1 . 67 - 1 . 7 5 ( 1H , m) , 1.78- 
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1.86(4H,m), 1.97-2. 09 (2H,m) , 2 . 19 - 2 . 2 6 (2H , m) , 2.90- 

3.08(5H,m), 3 . 3 6 - 3 . 50 (3H , m) , 3.80(3H,s), 3 . 9 6 - 4 . 04 ( 2H , m) , 

7.04 (2H, d, J=8 . 8Hz) , 7.53 ( 1H , ddd, J=8Hz , 7Hz , 1 . 2Hz ) , 

7.67 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 7.89(lH,s), 7 . 9 0 ( 1H , d , J = 8Hz ) , 

8.01 (lH,d, J=8Hz) , 8.12 ( 2H , d , J= 8 . 8Hz ) . 

ESI-Mass; 402 (MH* ) . 

Example 326 Synthf-sis of 1 - f 1 , 4 , 5 , 6 - tetrahydropyrimi din - 1 - 
yl ) - 3 - (4 -mpl-hoyyphpnyl ) i snqin' nol ine hydrochl ori de 



In the same manner as in Example 324, the hydrochloride 
of the title compound was obtained as a brown amorphous (80 mg, 
yield; 13%) from 1 - chloro - 3 - ( 4 -methoxyphenyl ) isoquinol ine 
(405 mg) and 1,4,5,6- tetrahydropyrimidine (370 mg) . 
Hydrochloride : 

'H-NMR (400MHz , DMS0-d 6 ) ; d (ppm) 2 . 2 4 ( 2H , qui , J= 5 . 6Hz ) , 

3 . 58 (2H, t, J=5 . 6Hz) , 4 . 15 (2H , t , J=5 . 6Hz) , 7 . 0 9 ( 2H , d , J= 8 . 8Hz ) , 

7 . 74 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 88 (1H, ddd, J=8Hz , 7 Hz , 1 . 2 Hz) , 

8. 11 (1H, d, J=8Hz) , 8 . 13 (1H, d, J=8Hz) , 8 . 1 6 ( 2H , d , J= 8 . 8Hz ) , 

8.50(lH,s), 8 . 91 (1H, d, J=6Hz) , 1 1 . 02 ( 1H , br - s ) . 

ESI - Mass ; 318 (MH*) . 

Kxampl 3 27 Syri thpsis of 1 - (~\ - pfhyl homop i pf?Ta 7i'n-4-yl ) - 3- 




.OMe 
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(4 -mpthnxyphpnyl ) i sngninnl inp rH hyrlrnr hi nr i dp 
(327 - 1 ) 1 - (1 -FoT-Tnylhomopiperazin-4-yl ) -3- (4- 
mpt-hnxyphpnyl ) i soqui no! ine 




X CHO 



In the same manner as in Example 2, the title compound 
was obtained as a brown oil (3.173 g, yield; 68%) from 1- 
chloro - 3 - (4 -methoxyphenyl) isoquinoline (3.506 g) and 1- 
f ormylhomopiperazine (5 g) . 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; 5 (ppm) 2 . 06 - 2 . 16 ( 2H, m) , 

3 . 59 (1H, t, J = 6Hz) , 3 . 67 -3 . 98 (5H,m) , 3.85(3H,s), 3.83- 

3.91(2H,m), 6 . 99 {1H, d, J=8 . 8Hz) , 7 . 0 0 ( 1H , d , J= 8 . 8Hz ) , 

7 .41 (0.5H,ddd,J=8Hz ,7Hz, 1.2Hz) , 

7 . 42 (0 . 5H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7.55(0. 5H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 

7 . 56 (0 . 5H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7.58(lH,s), 7 . 7 4 ( 1H , d , J = 8Hz ) , 
7 . 99 (0 . 5H, d, J=8Hz) , 8 . 0 0 ( 0 . 5H , d , J= 8Hz ) , 8 . 0 5 ( 1H , d, J= 8 . 8Hz ) , 
8 . 06 (1H, d, J=8 . 8Hz) , 8 . 14 ( 0 . 5H , s ) , 8 . 1 8 ( 0 . 5H , s ) . 
(327-2) 1 - ( 1 - Hon iop i ppra 7, i ny 1 ) - 3 - ( 4 - 
methoxyphpnyl ) i soqiiinnl inp 
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H 



In the same manner as in Example 236, the title compound 
was obtained as a pale yellow solid (2.467 g, yield; 84%) from 
1- ( 1 - f ormylhomopiperazin - 4 -yl ) -3- (4- 
methoxyphenyl) isoquinoline (3.173 g) . 
'H-NMR (400MHz, CDC1 3 ) ; (5 (ppm) 2 . 01 - 2 . 08 (2H, m) , 
3 . 09 (2H, t, J=5 . 8Hz) , 3 . 2 0 - 3 . 2 3 ( 2H , m) , 3 . 85 - 3 . 90 (7H, m) , 
7 . 00 (2H, d, J=8 . 8Hz) , 7 . 3 9 ( 1H , ddd , J=8Hz , 7Hz , 1 . 2Hz ) , 7.53(lH,s), 
7.55 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.74 (1H, d, J=8Hz) , 
8 . 10 (2H, d, J=8 . 8Hz) . 

( 327 - 3) 1 - M -Rt-hy1hnrnopippr37in-4-y1 ) - (A- 
mpthnxyphsnyl ) \ soqn inol i ne'hydrorhl nri rip 




In the same manner as in Example 236, the hydrochloride 
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of the title compound was obtained as yellow crystals 
(recrystallized from ethanol/isopropyl ether) (228 mg, yield; 
82%) from 1 - ( 1 - homopiperazinyl ) - 3 - ( 4 - 

methoxyphenyl) isoquinoline (355 mg) and 1 -bromoethane (87ml). 
Hydrochloride : 
m.p.; 124-125°C 

1 H -NMR (4 0 0MHz , DMSO- d 6 ) ; S(ppm) 1 . 2 8 { 3H , t , J = 7 . 2Hz ) , 2.15- 
2.25(lH,m), 2 .30-2.45 (lH.m) , 3 . 15 - 3 . 2 8 ( 3H , m) , 3.50- 
3.60(2H,m), 3 . 6 8 - 3 . 7 8 ( 2H , m) , 3.80(3H,s), 3 . 9 0 - 4 . 0 8 ( 2H , m) , 
4 . 10 -4 . 18 (lH,m) , 7 . 03 (2H, d, J=8 . 8Hz) , 
7.48(lH,ddd,J=8.4Hz,7Hz,1.2Hz) , 
7 . 65 (1H, ddd, J=8 . 4Hz, 7Hz , 1 . 2Hz) , 7 . 80 (1H, s) , 

7 . 87 (1H, d, J=8 . 4Hz) , 8 . 04 ( 1H , d, J= 8 . 4Hz ) , 8 . 1 0 ( 1H , d , J= 8 . 8Hz ) , 
10 . 62 (lH,br-s) . 
ESI - Mass ; 362 (MH*) . 

Krampl p 32 8 Synthesis of 3 - (4 - m ethoxyphenyl )- 1 - (4 - 

Ptbyl pi ppra 7in-1 -yl ^mpthyl i snqninnl inp oxalate 




3 - (4 -Methoxyphenyl) - 1 - chloroisoquinol ine (3.25 g) was 
dissolved in tetrahydrof uran (30 ml) , followed by the addition 
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of 3 . OM ethylmagnesium bromide diethyl ether solution (12 ml) 
and NiCl 2 (dppp) (50 mg) at 0°C . After the mixture was reacted 
overnight at room temperature, the resulting reaction solution 
was poured into an aqueous solution of saturated ammonium 
chloride and extracted with ethyl acetate. The resulting 
organic layer was washed with water and brine, dried and 
evaporated, to give 3- (4 -methoxyphenyl) - 1 -methylisoquinoline 
as an oil (3.3 g, yield; 100%). 

To the resulting oil (3.3 g) were added chloroform (30 
ml) and m- chloroperbenzoic acid (MCPBA, 4.4 g) under ice- 
cooling, and the mixture was reacted at room temperature for 
1 hr . To the resulting reaction solution was added a 2N aqueous 
solution of sodium hydroxide, and the mixture was stirred 10 
min, and then extracted with ethyl acetate. The resulting 
organic layer was washed with water and brine, dried and then 
purified by NH- silica gel column chromatography (hexane/ethyl 
acetate system), to give 3 -( 4 -methoxyphenyl )- 1 - 
methylisoquinoline N - oxide as a yellow oil (2.42 g, yield; 76%). 

To the resulting oil (2.4 g) were added chloroform (10 
ml) and p- toluenesul f onyl chloride (1.9 g) , and the mixture was 
reacted at 50 C overnight. To the reaction solution was added 
an aqueous solution of saturated sodium bicarbonate, and the 
mixture was stirred for 10 min and then extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and purified by silica gel column chromatography 
(hexane/ethyl acetate system), to give 3 -( 4 -methoxyphenyl ) - 
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1-chloromethylisoquinoline (783 mg, yield; 30%) . 

In the same manner as in Example 1, the title compound 
was obtained (995 mg, yield; 99%) from 3 - (4 -methoxyphenyl) - 
1-chloromethylisoquinoline (783 mg) and ethylpiperazine (0.57 
ml) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p.; 219-221°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 18 (t , J = 7 . 2Hz , 3H) , 

2.87 (br,4H) , 3 . 04 (q , J=7 . 2Hz , 2H) , 3.14(br,4H), 3.84(s,3H), 

4.26(s,2H), 7 . 09 (d, J=8 . 8Hz, 2H) , 7 . 6 2 ( dt , J = 8 . 4 , 1 . 2Hz , 1H ) , 

7 . 7 6 (dt, J=8 .4 , 1 . 2Hz, 1H) , 8 . 01 (d, J=8 . 4Hz , 1H) , 

8 . 19 (d, J=8 . 8Hz, 2H) , 8.28(s,lH), 8 . 43 (d, J=8 . 4Hz , 1H) . 

MS (FAB) m/z 362 (M+H)\ 

Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; 8 (ppm) 1 . 08 (t , J=7 . 2Hz, 3H) , 

2 . 42 (q, J = 7 . 2Hz , 2H) , 2.50(br,4H), 2.72(br,4H), 3.88(s,3H), 

4.20(s,2H), 7 . 03 (d, J=8 . 8Hz , 2H) , 7 . 52 ( t , J=8 . 4Hz , 1H) , 

7 . 63 ( t, J=8 . 4Hz , 1H) , 7 . 82 ( d , J= 8 . 4Hz , 1H ) , 7.90(s,lH), 

8 . 11 (d, J=8 . 8Hz, 2H) , 8 . 45 (d, J=8 . 4Hz, 1H) . 

F x am ple 3 29 .Sy n th e sis o f 1 - ( 4 - Ethylpiperaz in - 1 - yl ) - 3 - [ 3 - ( 2 - 
hyflr o xy e f.hox y) p h e n yl ] i s nqui nol i n e d i hydrochloride 
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' N \ • 2HC1 
"N 




According to the methods of Examples 10-1 and 10-2, 
1- (4-ethylpiperazin-l-yl) -3- [2- (t- 

butyldimethylsilyloxy) ethoxy] phenylisoquinoline (0.59 g) was 
obtained from N-methyl - 2 -methylbenzamide (5.97 g) and 3- 
methoxybenzoni trile (5.33 g) . 

The resulting 1 - ( 4 - ethylpiperazin - 1 -yl ) - 3 - [2 - ( t - 
butyldimethylsilyloxy) ethoxy] phenylisoquinoline (0.58 g) was 
dissolved in te trahydrof uran (5 ml) , to which was then added 
1 . 0M tetrabutylammonium fluoride/ tetrahydrof uran solution 
(1.42 ml), and the mixture was stirred for 7 . 5 hr . The solvent 
was evaporated, and the resulting residue was dissolved in ethyl 
acetate. The resulting solution was washed with water (four 
times) and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography ( chloroform/me thanol 
system) , to give 0.32 g of the free compound of the title compound 
as a pale yellow oil. 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
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from ethanol/ether , to give 0.34 g of the title compound as a 
yellow powder. 
Hydrochloride : 

a H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 1 8 ( t , J=7 . 2Hz , 3H ) , 
2.56 (q, J = 7.2Hz,2H) , 2 . 7 7 (br - t , 4H) , 3 . 59 (br - 1, 4H) , 
4 . 02 ( t, J=4 . 5Hz, 2H) , 4 . 2 0 (t, J=4 . 5Hz , 2H) , 

6 . 94 (dd, J=2 . 6 , 8 . 2Hz, 1H) , 7 . 3 8 ( t , J= 8 . 0Hz , 1H) , 7 . 47 (br - 1 , 1H ) , 
7.59 (br- 1, 1H) , 7.70 (s, 1H) ,7.75 (br-d, 1H) , 7 . 79 (d, J=8 . 0Hz, 1H) , 
7 . 82 (br- t, 1H) , 8 . 08 (d, J=8 . 4Hz , 1H) . 
MS (FAB) m/z 378(M+H) + . 

Exampl e 3 30 Synthesis of 1 - (4 - E thylpiperaz in - 1 - yl ) - 3 - ( 4 - 
pthnxyphpnyl ) i snqui nnlins di hydrochl nri de 



According to the method of Example 7, 1- (4- 
ethylpiperazin - 1 -yl) -3- ( 4 - hydroxyphenyl ) isoquinoline was 
obtained . 

Sodium hydride (0.04 g) was washed with n-hexane, 
suspended in N, N - dimethylf ormamide (2 ml) and stirred under 
ice-cooling. The resulting 1 - (4 - ethylpiperazin - 1 - yl ) - 3 - ( 4 - 
hydroxyphenyl ) i soquinol ine (0.25 g) described above was added 
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thereto, and the mixture was stirred at room temperature for 
35 mint. The mixture was again ice-cooled, followed by the 
addition of ethyl iodide (90 ml) , and the mixture was stirred 
in nitrogen atmosphere at 50°C for 1.5 hr . Water was added to 
the reaction solution, and then extracted with ethyl acetate. 
The resulting extract was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.22 g of 
the free compound of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

1 .44 (t, J=7 . 0Hz, 3H) , 2 . 54 (g, J=7 . 2Hz , 2H) , 2 . 74 (br - t , 4H) , 

3 . 58 (br- t, 4H) , 4 . 08 (q, J=7 . 0Hz , 2H) , 6 . 98 (d, J=8 . 8Hz , 2H) , 

7.41 (br- 1, 1H) , 7 . 54 (br- 1, 1H) , 7 . 60 (s, 1H) , 7 . 74 (d, J=8 . 0Hz , 1H) , 

8 . 05 (d, J=8 .4Hz, 1H) , 8 . 11 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recry s tal 1 i zed 
from ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 197-198°C (decomp.) 

1 H-NMR(400MHz,DMSO-d s ) ; <5(ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 

1 . 37 (t, J = 6 . 8Hz, 3H) , 3 . 20 - 3 . 27 (m,. 2H) , 3 . 31 - 3 . 39 <m, 2H) , 

3 . 51 (br- t, 2H) , 3 . 62 (br - d , 2H) , 3 . 9 8 (br - d , 2H ) , 

4 . 10 (q, J=6 . 8Hz, 2H) , 7 . 05 (d , J= 9 . 2Hz , 2H) , 7 . 57 (br - 1 , 1H) , 
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7 .72 (br-t, 1H) , 7.95(d,J=8.0Hz,lH) , 7.99(s,lH), 

8.10<d, J = 8.4Hz,lH) , 8 . 14 ( d, J- 9 . 2Hz , 2H) . 10 . 86 (br- s , 1H) . 

MS (FAB) m/z 362 (M+H)\ 

F.vampIP 331 fiynl-hPfiifi nf 1 - ( 4 - ethyl Pi HPTf} 7 . 1 T1 - 1 - Vl ) - 3 - F 4 - ( 3 

hyrlrnxyprnpnx y ir^P^y 1 1 i soquinol ins d i h vdroch 1 or i de 



According to the method of Example 7, l-(4- 
ethylpiperazin- 1-yl) - 3- {4 -hydroxyphenyl) isoquinoline was 
obtained . 

Sodium hydride (0.08 g) was washed with n-hexane, 
suspended in N, N- dimethyl formamide (4 ml) and stirred under 
ice-cooling. The resulting 1 - (4 - ethylpiperazin- 1 -yl) - 3 - (4 - 
hydroxyphenyl) isoquinoline (0.49 g) described above was added 
thereto, and the mixture was stirred at room temperature for 
25 min. The mixture was' again ice-cooled, followed by the 
addition of 3 -( tetrahydropyranyloxy) propyl bromide (0.50 g), 
and the mixture was stirred in nitrogen atmosphere at 50 C 
overnight. Water was added to the reaction solution, and then 
extracted with ethyl acetate. The resulting extract was washed 
with water and brine, and dried over magnesium sulfate. The 
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solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system), to give 0.66 g of the tetrahydropyranyl -protected 
compound of the titled compound as a pale yellow oil. 

Methanol (5 ml) and 2N hydrochloric acid (5 ml) were added 
to the protected compound (0.65 g) described above, and the 
mixture was left as it was at room temperature for 1.5 hr . The 
solvent was evaporated, and then a 5N aqueous solution of sodium 
hydroxide was added to the resulting residue. The mixture was 
extracted with ethyl acetate . The resulting extract was washed 
with brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chlorof orm/methanol system) , to 
give 0.43 g of the free compound of the title compound as a pale 
yellow oil. 
Free form: 

"H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J = 7 . 4Hz , 3H ) , 

2 . 08 (quintet, J=6 . 0Hz, 2H) , 2 . 56 (q, J = 7 . 4Hz , 2H) , 2 . 7 6 (br - 1 , 4H ) , 

3 . 58 (br- t, 4H) , 3 . 90 < t , J=6 . 0Hz , 2H) , 4 . 2 0 ( t , J= 6 . 0Hz , 2H) , 

7 . 00 (d, J=8 . 8Hz, 2H) , 7 . 4 3 ( br - 1 , 1H ) , 7 . 56 (br - t , 1H) , 7 . 61 (s, 1H) , 

7 . 76 (d, J = 7 . 6Hz, 1H) , 8 . 0 6 (d , J= 8 . 4Hz , 1H ) , 8 . 12 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/lPE, to give the titl-e compound as a yellow powder. 
Hydrochloride : 
m.p.; 112-113°C (decomp.) 
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1 H-NMR{400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 32 (t, J=7 . 4Hz. 3H) , 

1.90(quintet, J=6.2Hz,2H) , 3 . 22 - 3 . 28 (m, 2H) , 3 . 3 4 - 3 . 4 8 (m, 4H) , 

3 . 59 (t, J=6 .2Hz, 2H) , 3 . 64 (br- d, 2H) , 4 . 0 0 (br - d, 2H) , 

4 . 11 ( t, J=6 . 2Hz, 2H) , 7.06 (d, J=8.8Hz,2H) , 7 . 57 (br - t , 1H) , 

7 .72 (br- t, 1H) , 7 .95 (d, J=8 .4Hz,lH) , 8.00(s,lH), 

8 . 10 (d, J=8 . 0Hz, 1H) , 8 . 14 (d, J=8 . 8Hz, 2H) , 10 . 37 (br- s, 1H) . 

MS (FAB) m/z 392 (M+H)*. 

Rx amplfi 3 32 Synthesis o f 1 - (4 - e thylpipera 7. i n - 1 -yl ) - 3 - ( 3 , 4 - 
ethyl ened \ oxyphenyl ) i snqinnnl inp di hydrochloride 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 3 , 4 - e thy 1 enedioxybenzoni tr i le 
(6.41 g) were reacted, to give 3- (3,4- 
ethylenedioxyphenyl ) isoquinol in - 1 - one (3.58 g) . 

The resulting 3 - (3 , 4 - ethylenedioxyphenyl ) isoquinolin - 
1-one (1.94 g) was reacted with phosphorus oxychloride (20 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3 - ( 3 , 4 - e thylenedioxyphenyl ) i soquinol ine . The resulting 
compound was reacted, as it was, with N - e thylpiperazine (6 ml) 
at 100 C overnight. The reaction solution was evaporated, and 




N. 



• 2HC1 
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to the resulting residue were added ethyl acetate and purified 
water. The resulting ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (chlorof orm/methanol system) , to 
give 1.63 g of the free compound of the title compound as a pale 
yellow oil . 
Free form: 

'H-NMR (400MHz, CDCI3) ; 8 (ppm) 1 . 17 ( t , J= 7 . 2Hz , 3H ) , 

2.55 (q, J=7.2Hz,2H) , 2 . 7 5 (br - 1 , 4H) , 3 . 57 (br- t , 4H) , 4.32 (s r 4H) , 

6 . 95 (d, J=8.4Hz, 1H) , 7 .43 (br-t, 1H) , 7 . 56 (br- t , 1H) , 7.59<s,lH) , 

7 . 6 6 (dd, J=0 . 8, 8 .4Hz, 1H) , 7 . 7 4 - 7 . 7 7 (m, 1H) , 

8 . 05 (d, J=8 . 0Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 141-143°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , , 3H ) , 3.20- 
3.26(m,2H), 3 . 3 0 - 3 . 37 (m, 2H) , 3 .51 (br-t, 2H) , 3 . 6 2 (br - d , 2H ) , 
3.97(br-d,2H), 4 . 30 (s, 4H) , 6.98 (d. J=8 .4Hz, 1H) , 7 . 58 (br - 1 , 1H) , 
7 . 68-7 .74 (m, 3H) , 7 . 95 (d, J=8 . 0Hz , 1H) , 7.99(s,lH), 
8.09 (d, J=8.4Hz, 1H) , 11.01(s,lH). 
MS (FAB) m/z 376 (M+H) * . 

Ky^mpl p 333 S ynth es is of "1 - ( 4 - ethylp i pera z i n - "t - yt ) - 3 - [ 4 - ( 3 - 
methoxyprnpyl ) phenyl ] i snquinoline dihydrochl o r ide 

631 



8046PCT 




•OMe 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (3.75 g) and 4 - ( 3 -me thoxypropyl ) benzoni trile 
(4.40 g) were reacted, to give 3- [4- (3- 
methoxypropyl ) phenyl] isoquinolin - 1 - one (1.98 g) . 

The resulting 3- [4- (3- 
methoxypropyl ) phenyl] isoquinolin - 1 - one (1.85 g) was reacted 
with phosphorus oxychloride (20 ml) according to the method of 
Example 10-2, to give 1 - chloro - 3 - [4 - ( 3 - 

methoxypropyl) phenyl] isoquinoline . The resulting compound 
was reacted, as it was, with N- ethylpiperazine (6 ml) at 100°C 
overnight. The reaction solution was evaporated, and to the 
resulting residue were added ethyl acetate and purified water. 
The resulting ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chlorof orm/methanol system) , to 
give 0.63 g of the free compound of the title compound as a pale 
yellow oil . 
Free compound : 

"H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 1 5 ( t , J = 7 . 2 Hz , 3H ) , 1.88- 
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1.95(m,2H) f 2 .52 (q, J = 7 .2Hz, 2H) , 2 . 7 1 - 2 . 74 (m, 6H) , 3.33<S,3H), 
3 .39 (t, J=6.4Hz, 2H) , 3 . 56 (br- t , 4H) , 7 . 27 (d , J= 8 . OHz , 2H) , 
7 .41 (br- t, 1H) , 7 .53 (br- t, 1H) , 7 . 64 (s, 1H) , 7 .73 (d, J=8 . OHz, 1H) , 
8.04 (d, J- 8.0Hz, 1H) , 8 . 08 (d, J=8 . OHz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the free compound of the title 
compound as a yellow powder. 
Hydrochloride : 
m.p.; 191-192°C (decomp.) 

'H-NMR (400MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 0 6 ( t , J = 7 . 2Hz , 3H) , 

1 . 33 ( t, J=7 . 4Hz, 3H) , 1 . 8 1 - 1 . 8 8 (m , 2H ) , 2 . 6 8 (br - t , 2H ) , 3.19- 

3.25(m,2H), 3.25(s,3H), 3 . 3 0 - 3 . 3 8 (m, 2H) , 3 . 3 5 ( t , J= 6 . 4Hz , 2H) , 

3 . 54 (br- t, 2H) , 3 . 62 (br- d, 2H) , 3 . 99 (br- d, 2H) , 

7 . 34 (d, J=8 . 4Hz, 2H) , 7 . 6 0 (br - t , 1H ) , 7 . 74 (br - t , 1H) , 

7.98 (d,J = 8. OHz, 1H) , 8.06(s,lH), 8 . 1 1 - 8 . 1 3 (m , 3H ) , 11.09(br- 

s, 1H) . 

MS (FAB) m/z 390 (M+H) \ 

Kvampl e 334 Synthesis of 1 - ( 4 - ethylpipera z i n - 1 -yl ) - 3 - f4 - ( n - 
butyl )pheny1 ] i Rnqninnl ine d i hydronh 1 or i de 
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According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (4.28 g) and 4 - (n -butyl ) benzoni trile (4 . 57 g) 
were reacted, to give 3 - [4 - (n-butyl) phenyl] isoquinolin- 1 -one 
(2.51 g) . 

The resulting 3 - [4 - (n-butyl) phenyl] isoquinolin- 1 -one 
(2.44 g) was reacted with phosphorus oxychloride (20 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3 - [4 - (n-butyl) phenyl] isoquinoline . The resulting compound 
was reacted, as it was, with N- ethylpiperaz ine (11 ml) at 100 C 
overnight. The reaction solution was evaporated, and to the 
resulting residue were added ethyl acetate and purified water. 
The resulting ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chloroform/me thanol system) , to 
give 1.7 8 g of the free compound of the title compound as a pale 
yellow oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 0 . 9 5 ( t , J= 7 . 2Hz , 3H) , 

1 . 18 (t, J = 7 . 2Hz, 3H) , 1 .35-1.44 (m, 2H) , 1 . 6 1 - 1 . 6 8 (m , 2H) , 

2 . 55 (q, J=7 . 2Hz , 2H) , 2 . 67 ( t , J=7 . 8Hz , 2H) , 2 . 7 6 (br - t , 4H) , 

3 . 59 (br- t, 4H) , 7 . 28 (d, J=8 . 4Hz , 2H) , 7 . 4 4 (br - t , 1H ) , 7.57(br- 

t,lH), 7.67{s,lH), 7 . 78 (d, J=8 . 0Hz , 1H) , 8 . 0 6 - 8 . 09 (m, 3H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/lPE, to give the title compound as a yellow powder. 
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Hydrochloride : 

m.p.; 190-192°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 0 . 92 ( t , J=7 . 4Hz , 3H) , 1.29- 

I. 39 (m,5H), 1.56-1.64 (m,2H) , 2 . 64 ( t , J=7 . 6Hz , 2H) , 3.19- 
3.26(m,2H), 3 . 3 0 - 3 . 3 9 (m, 2H) , 3 . 54 - 3 . 63 (m, 4H) , 3 . 9 8 (br - d , 2H) , 
7 .33 (d, J=8 .4Hz, 2H) , 7 . 60 (br- t , 1H) , 7 . 74 (br - t , 1H) , 

7 . 98 (d, J=8 . 0Hz, 1H) , 8.05(s,lH), 8 . 1 1 (d , J= 8 . 4Hz , 2H) , 

II . 33 (br-s, 1H) . 

MS (FAB) m/z 374 (M+H) * . 

Rxampl p 335 Synthesis of 1 - ( 4 - ethylpipera z \ n - 1 - yl ) - 3 -' ( 4 - 
methoxypyri di n - 2 -yl ) i snquinnl i ns di hydrochl oride 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (4.96 g) and 2 - cyano - 4 -methoxypyridine (4.46 
g) were reacted, to give 3 - ( 4 -methoxypyr idin - 2 - 
yl) isoquinolin- 1-one (2.51 g) . 

The resulting 3 - (4 - methoxypyridin - 2 - yl ) isoquinolin - 1 - 
one (0.85 g) was reacted with phosphorus oxychloride (10 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3 - (4 -methoxypyridin- 2 -yl ) isoquinoline . The resulting 




N, 
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compound was reacted, as it was, with N- ethylpiperazine (2.5 
ml) at 100°C overnight. The reaction solution was evaporated, 
and to the resulting residue were added ethyl acetate and 
purified water. The resulting ethyl acetate layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chlorof orm/methanol 
system) , to give 0.40 g of the free compound of the title compound 
as a pale yellow oil. 
Free compound: 

1 H-NMR ( 4 00MHz , CDCI3) ; <5(ppm) 1 . 1 8 ( t , J= 7 . 2Hz , 3H ) , 

2.5 6 (q, J = 7 .2Hz, 2H) , 2 . 77 (br - t , 4H) , 3 . 58 (br- t , 4H) , 3.95 (s,3H) , 

6 . 80 (dd, J = 2 . 6, 5 . 6Hz, 1H) , 7 . 5 0 (br - t , 1H) , 7 . 6 0 (br - t , 1H) , 

7 . 88 (d, J=8 . 0Hz, 1H) , 8 . 1 1 ( d , J= 8 . 4Hz , 1H) , 8 . 12 (d, J=2 . 6Hz , 1H) , 

8.40(s,lH), 8 . 51 (d, J=5 . 6Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 172-173°C (decomp.) 

'H-NMR (400MHz, DMSO-d 6 ) ; (5(ppm) 1 . 3 4 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3.26(m,2H), 3 . 32 - 3 . 40 (m, 2H) , 3 . 5 9 - 3 . 6 8 (m , 4H ) , 4.18(s r 3H), 
4 . 22 (br-d, 2H) , 7 . 5 0 (br - d , 1H) , 7 . 8 0 (br - t , 1H ) , 7 . 9 0 (br - t , 1H) , 
8 . 09 (d, J = 7 . 6Hz , 1H) , 8 . 2 2 ( d , J= 8 . 4Hz . 1H ) , 8 . 2 6 ( d , J= 2 . 0Hz , 1H ) , 
8.73(s,lH), 8 . 77 (d, J=6 . 8Hz, 1H) , 11 . 3 6 (br - s , 1H) . 
MS (FAB) m/z 349 (M+H) * . 
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Bvamplp 336 Rynt-hps is of 1 - ( 4 - e thy 1 p i ppra 7. \ n - 1 - vl ) - 3 - \ 4 
(1 , 3 -rH nynl an - 7 -yl mpthyl oxy) phenyl 1 i snqiii nol i ne 



According to the method of Example 7, l-{4- 
ethylpiperazin- 1 -yl) -3- ( 4 - hydroxyphenyl ) i soquinol ine was 
prepared . 

The resulting 1 - (4 - ethylpiperazin - 1 - yl ) - 3 - ( 4 - 
hydroxyphenyl) isoquinol ine (0.53 g) was dissolved in N,N- 
dimethylf ormamide (5 ml) , to which were added potassium 
carbonate (0.24 g) and 2 - bromome thyl - 1 , 3 - dioxolane (250 ml), 
and the mixture was stirred at 90°C overnight. Water was added 
to the reaction solution, and then the mixture was extracted 
with ethyl acetate. The extract was washed with brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.47 g of 
the title compound as a pale yellow oil. 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J = 7 . 4Hz , 3H) , 




N. 
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2.55(q, J = 7.4Hz,2H) , 2 . 7 5 (br - 1 , 4H) , 3 . 58 (br- t , 4H) , 3.97- 
4.10(m,4H), 4.11 (d, J=4.0Hz,2H) , 5 . 3 3 ( t , J=4 . OHz , 1H) , 
7 . 0 3 (d, J = 8 . 6Hz, 2H) , 7 . 43 {br- 1 , 1H) , 7.56 (br- 1, 1H) , 7 . 61 (s, 1H) , 
7 .76 (d, J = 7 . 6Hz, 1H) , 8 . 0 6 ( d, J= 8 . 4Hz , 1H) , 8 . 11 (d , J= 8 . 6Hz , 2H) . 
MS ( FAB ) m/z 420 (M+H)*. 

Ry^mplp ^7 SyTifhPR is of 1 - ( 4 - e thy Ip ipera 7. \ n - 1 - yl ) - 3 - \ 4 - 
( 2 , 1 - d i hydrnxyprnpnyyl phenyl ] i snqn inn! inp d i hydronhl nri dp 



According to the method of Example 7, l-(4- 
ethylpiperazin- 1 - yl ) - 3 - (4 -hydroxyphenyl ) i soquinol ine was 
prepared . 

Sodium hydride (0.07 g) was washed with n-hexane, 
suspended in N , N - dimethyl f ormamide (0.5 ml) and stirred under 
ice-cooling, to which was then added the resulting l-(4- 
ethylpiperazin- 1 -yl) - 3 - (4 -hydroxyphenyl) i soquinol ine (0.52 
g) dissolved in N , N - dimethyl f ormamide (5 ml), and the mixture 
was stirred at room temperature -for 20 min . The mixture was 
again ice-cooled, followed by the addition of (2,2- 
dimethyl-1, 3 - dioxolan - 4 - yl ) me thy 1 tosylate (0.67 g) , and the 



OH 
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mixture was stirred overnight in nitrogen atmosphere at 50 C. 
Water was added to the reaction solution, followed by the 
extraction with ethyl acetate. The extract was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) , to give 0.55 g of the acetonide -protected compound of 
the title compound as a pale yellow oil. 

2N Hydrochloric acid (25 ml) was added to the above- 
mentioned protected compound (0.53 g) to dissolve, and the 
mixture was then left to stand at room temperature for 1 hr . 
A 8N aqueous solution of sodium hydroxide was added thereto, 
and the resulting solution was extracted with ethyl acetate. 
The extract was washed with a 10% aqueous solution of sodium 
carbonate and brine, and then dried over magnesium sulfate . The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) , to give the free compound of the title compound as a 
pale yellow oil. 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 

2.55 (q, J = 7.2Hz,2H) , 2 . 7 6 (br - 1 , 4H) , 3 . 5 8 (br - 1 , 4H ) , 

3.79 (dd,J = 5 .2, 11.6Hz, 1H) , 3 . 8 8 ( dd , J=4 . 0 , 1 1 . 6Hz , 1H ) , 4.10- 

4.18 (m,3H) , 7.01(d,J = 9.2Hz,2H) , 7- . 4 4 (br - t , 1H) , 7 . 57 (br - 1 , 1H) , 

7.62(s,lH), 7 .77 (d, J=8 . 0Hz, 1H) , 8 . 06 (d, J = 8 . 4Hz , 1H) , 

8.25 (d, J=9 . 2Hz, 2H) . 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/lPE, to give 0.26 g of the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 133-135°C (decomp.) 

'H-NMR (4 00MHz, DMS0-d 6 ) ; <5 (ppra) 1 . 47 ( t , J = 7 . 2Hz , 3H) , 3.36- 

3.41(m,2H), 3 . 52 -3 . 58 (m, 2H) , 3 . 66 - 3 . 82 (m, 6H) , 3.99- 

4.09(m,2H), 4 . 16 ( dd , J=4 . 4 , 9 . 6Hz , 1H) , 4 . 2 9 (br - d , 2H) , 

7 .13 (d, J=8 . 8Hz, 2H) ,7.71 (br- t, 1H) , 7 . 86 (br- 1, 1H) , 7 . 88 (s, 1H) , 

7 . 97 (d, J=8 . 8Hz, 2H) , 8 . 01 (d. J=8 . 0Hz , 1H) , 8 . 24 (d, J= 8 . 4Hz , 1H) , 

10.79 (br-s, 1H) . 

MS (FAB) m/z 408(M+H) + . 

Rxampl e 338 Synthesis of 1 - ( 4 - ethylpi pera 7. in - 1 - yl ) - 3 - ( 4 - 
ra rhamnyl TtipfTinxyphsnyl 1 isoquinoline fl i hydroch 1 or i de 




.CONH 2 



According to the method of Example 7, l-(4- 
ethylpiperazin - 1 -yl) -3- ( 4 - hydroxyphenyl ) i soquinol ine was 
prepared . 

The resulting 1 - (4 - ethylpiperazin - 1 -yl ) - 3 - (4 - 
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hydroxyphenyl) isoquinoline (0.57 g) was dissolved in N,N- 
dimethylf ormamide (5 ml) , to which were added potassium 
carbonate (0.24 g) and ethyl bromoacetate (210 ml), and the 
mixture was stirred at room temperature for 2 days. Water was 
added to the reaction solution, followed by the extraction with 
ethyl acetate. The extract was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give obtain 
1- ( 4 - ethylpiperazin- 1 - yl ) -3- [4- 

( ethoxycarbonylmethoxy) phenyl] isoquinoline (0.57 g) as a pale 
yellow viscous oil. 

To the resulting 1 -( 4 - ethylpiperazin - 1 - yl )- 3 - [4 - 

(ethoxycarbonylmethoxy) phenyl] isoquinoline (0.55 g) was added 
a solution of 10% ammonia/ethanol (20 ml) for dissolution, and 
the mixture was sealed and left to stand at room temperature 
for 2 days. The solvent was evaporated, and the resulting 
residue was purified by recrystallization ( chlorof orm/n - 
hexane system) , to give 0.47 g of the free compound of the title 
compound as a colorless powder. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; (5 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2 . 55 (q, J = 7 .2Hz, 2H) , 2 . 7 6 ( br - t , 4H ) , 3 . 59 (br - t , 4H) , 4.58(s,2H), 

5 . 64 (br- s, 1H) , 6 . 5 9 ( br - s , 1H ) , 7 , 03 ( d , J = 8 . 8Hz , 2H) , 7.45(br- 

t,lH), 7 . 58 (br- 1 , 1H) , 7.63(s,lH), 7 . 7 8 ( d , J= 8 . 0Hz , 1H ) , 

8 . 07 (d, J=8 . 4Hz, 1H) , 8 . 15 (d, J=8 . 8Hz, 2H) . 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
f rom ethanol/IPE, to give the title compound (0.26 g) as a yellow 
powder . 

Hydrochloride : 

1 H-NMR(400MHz,DMSO-d £ ) ; 5 (ppm) 1 . 33 (t, J=7 . 2Hz. 3H) , 3.20- 

3.27<m,2H), 3 . 3 1 - 3 . 3 9 (m, 2H) , 3 . 5 0 (br - 1 , 2H ) , 3 . 62 (br-d, 2H) , 

4 . 00 (br-d, 2H) , 4.51(s.2H). 7 . 09 (d, J=9 . 0Hz , 2H) , 7 . 44 (br- s , 1H) , 

7 . 56 -7 . 60 (m, 2H) , 7 . 7 3 (br - t , 1H ) , 7 . 9 6 ( d , J= 8 . 0Hz , 1H) , 

8.01(s,lH), 8.10 (d, J=8.4Hz, 1H) , 8 . 1 6 ( d , J = 9 . 0Hz , 2H) , 

10.78 (br-s, 1H) . 

MS (FAB) m/z 391 (M+H) * . 

KvampIP 339 SyntTiPsis of 1 - ( 4 - e thy 1 p i per fl 7, i n - 1 - Vl ) - 3 - ( 4 - 
tri f 1 nnrnmpthoxyphfinyl ) i s oq i iinol i ne d i hyd rochl ori de 




.OCF 3 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 4 - trif luoromethoxybenzoni trile 
(7.49 g) were reacted, to give 3- (4- 

trif luoromethoxyphenyl ) isoquinolin - 1 - one (3.04 g) . 
The resulting 3-(4- 
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trif luoromethoxyphenyl) isoquinol in - 1 - one (3.01 g) was reacted 
with phosphorus oxychloride (2 0 ml) according to the method of 
Example 10-2, to give 1 - chloro - 3 - (4 - 

tri f luoromethoxyphenyl ) isoquinoline , which was then reacted 
as it was with N- ethylpiperaz ine (40 ml) at 90 C overnight. The 
reaction solution was evaporated, and to the resulting residue 
were added ethyl acetate and purified water. The ethyl acetate 
layer was washed with water and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 3.65 g of the free 
compound of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 18 ( t , J=7 . 4Hz , 3H) , 

2 . 56 (q, J=7 . 4Hz, 2H) , 2 . 7 6 (br - t , 4H) , 3 . 5 9 (br - t , 4H) , 

7 . 31 (d, J=8 . 8Hz , 2H) , 7.48 (br- t, 1H) , 7 . 6 0 (br - t , 1H ) , 7 . 67 (s, 1H) , 

7 . 80 (d, J = 7 . 6Hz, 1H) , 8 . 0 8 ( d , J- 8 . 4Hz , 1H) , 8 . 1 9 ( d , J= 8 . 8Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p . ; 113 - 115°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; (5 (ppm) 1 . 3 5 ( t , J = 7 . 4Hz , 3H) , 3.19- 
3.26{m,2H), 3 . 3 0 - 3 . 3 9 (m , 2H ) , 3 . 5 6 - 3 . 6 3 (m , 4H ) , 4 . 01 (br- d, 2H) , 
7 . 51 (d, J=8 . 4Hz , 2H) , 7 . 6 4 (br - 1 , 1H ) , 7 . 77 (br- t , 1H) , 
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8.01(d, J = 8.4Hz,lH) , 8 . 14 (br-d, 1H) , 8.15(s,lH), 
8 .33 (d, J=8 .4Hz, 2H) , 11 .45 (br-s, 1H) . 
MS (FAB) m/z 402 (M+H)*. 

^y?)Tnp1 e T40 Synthesis of 1 - (A - ethy lpipera z i rt - 1 - y 1) - 1 - f 4 - ( 7 - 
hyrirnxypthnyy) - 3 -mpthnyyphpnyl ] i snqinnnl ins ri i hydrrx-hT nri de 



According to the method of Example 10-1, N-methyl - 2 - 
methylbenzamide (5.97 g) and 4 - ( 2 - benzyloxyethoxy ) - 3 - 
methoxybenzonitrile (9.57 g) were reacted, to give 3-[4-(2- 
benzyloxyethoxy) - 3 -me thoxyphenyl ] isoquinolin- 1 -one (3.20 g) . 

The resulting 3- [4- { 2 - benzyloxyethoxy ) -3- 
ine thoxyphenyl] isoquinolin- 1 -one (3.15 g) was reacted with 
phosphorus oxychloride (20 ml) according to the method of 
Example 10-2, to give 3 - [4 - (2 -benzyloxyethoxy) - 3 - 
methoxyphenyl ) - 2 - chloroi soquinol ine . Then, N- 
ethylpiperazine (30 ml) and potassium carbonate (1.83 g) were 
added to the resulting compound as it was. The resulting 
mixture was reacted at 90 C overnight. The reaction solution 
was evaporated, and to the resulting residue were added ethyl 
acetate and purified water. The ethyl acetate layer was washed 
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with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, to give 3 - [4 - ( 2 -benzyloxyethoxy) - 3 - 
methoxyphenyl] -1- (4 - ethylpiperazin - 1-yl) isoquinoline. 

The resulting compound was dissolved in methanol (100 ml) , 
followed by the addition of 10% palladium/carbon catalyst (0.50 
g) , and then the overnight catalytic reduction was conducted 
at atmospheric pressure. The catalyst was filtered off, and 
the solvent was evaporated. Water was added to the resulting 
residue, to which was then added sodium carbonate to adjust the 
resulting solution to pH 8, to give 1 - (4 - ethylpiperazin - 1 - 
yl) -3- [4- (2 -hydroxyethoxy) - 3 - methoxyphenyl ] isoquinoline as 
an insoluble matter. The filtrate was extracted with ethyl 
acetate, washed with brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting l-(4- 
ethylpiperazin- 1 -yl) -3- [4- ( 2 - hydroxyethoxy ) -3- 
methoxyphenyl] isoquinoline was combined with the same compound 
previously collected by filtration, recrystallized from 
chlorof orm/n-hexane, to give 1.20 g of the free compound of the 
title compound as a colorless powder. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1. 18 (t, J = 7 .2Hz, 3H) , 
2.56 (q, J=7.2Hz,2H) , 2 . 77 (br- s , 4H) , 3 . 5 8 (br - s , 4H) , 
3 . 97 (t, J=4 .4Hz, 2H) , 4.00(s,3H), 4 . 2 0 ( t , J=4 . 4Hz , 2H) , 
7.03(d,J=8.4Hz,lH), 7.45 (br- 1, 1H-) , 7 . 59 (br - t , 1H) , 7 . 64 (s, 1H) , 
7.69(dd,J=2.0,8.4Hz,lH) , 7.78(d,J=8.0Hz,lH) , 
7 . 86 (d, J=2 . 0Hz , 1H) , 8 . 08 (d, J=8 . 0Hz , 1H) . 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder, 
m.p. : 128-129°C 

'H-NMR (400MHz ,DMSO-d 6 ) ; (5 (ppm) 1 . 33 ( t , J = 7 . 4Hz , 3H) , 3.20- 
3.26(m,2H), 3 . 3 1 - 3 . 3 9 (m, 2H) , 3 . 53 (br- 1 , 2H) , 3 . 6 3 (br - d , 2H) , 

3 .76 (t, J = 5.2Hz, 2H) , 3.90(s,3H), 4 . 0 0 (br - d , 2H) , 

4 . 05 (t, J = 5 . 2Hz, 2H) , 7 . 0 9 ( d , J= 8 . 4Hz , 1H) , 7 . 5 8 (br - t , 1H) , 
7 .73 (br- 1, 1H) , 7 . 76 - 7 . 80 (m, 2H) , 7 . 96 (d, J=8 . 4Hz , 1H) , 
8.04(s,lH), 8 . 10 (d, J=8 . 0Hz, 1H) , 10 . 95 (br- s , 1H) . 

MS (FAB) m/z 408 (M+H)*. 

RvamplP 341 Synthpsis of 1 - ( 4 - eth y l pi nera z i n - 1 - vl ) - 3 - ( 4 - 
mpMiyl thi nphpnyl ) i snquinoline dihdyroc.hl or idfi 




According to the method of Example 10-1, N -methyl - 2 - 
methylbenzamide (5.97 g) and 4 - cyano thioani sole (5.97 g) were 
reacted, to give 3 - ( 4 -methyl thiopheny 1 ) i soquinol in - 1 - one 
(5.00 g) . 

The resulting 3 - (4 -methylthiophenyl) isoquinolin- 1 -one 
(0.73 g) was reacted with phosphorus oxychloride (5 ml) 
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according to the method of Example 10-2, to give 1-chloro- 
3- (4 -methyl thiophenyl) isoquinoline . Then, N- 
ethylpiperazine (10ml) and potassium carbonate (0.36 g) were 
added to the resulting product as it was . The resulting mixture 
were reacted at 100°C overnight. The reaction solution was 
evaporated, and the resulting residue were added ethyl acetate 
and purified water. The ethyl acetate layer was washed with 
water and brine, and dried over magnesium sulfate . The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (chlorof orm/methanol system) , to 
give 0.95 g of the free compound of the title compound as a pale 
yellow oil . 
Free compound: 

1 H-NMR(400MHZ, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 2.54(s,3H), 
2.56 (q, J = 7.2Hz,2H) , 2 . 7 6 (br - 1 , 4H) , 3 . 5 8 (br - 1 , 4H) , 
7 .35 (d, J=8.4Hz,2H) , 7 . 45 (br- t , 1H) , 7 . 58 (br- t , 1H) , 7.66(s,lH) , 
7.78 (d, J=8.0HZ,1H) , 8 . 07 (d, J=8.4Hz, 1H) , 8 . 11 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 215-218°C (decomp. ) 

X H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; <5 (ppm) 1.34(t,J = 7.4Hz,3H), 2 .54 (s, 3H) , 
3.19-3.26 (m,2H) , 3 . 3 1 - 3 . 3 8 (m, 2H). , 3 . 54 (br - 1 , 2H) , 3.62(br- 
d,2H), 3 . 99 (br-d, 2H) , 7 . 3 9 ( d , J= 8 . 6Hz , 2H ) , 7 . 6 0 (br - t , 1H ) , 
7 . 74 (br- t, 1H) , 7 . 98 (d, J=7 . 6Hz , 1H) , 8.08<s,lH), 
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8 .11 (d, J-8.4HZ, 1H) , 8.16 (d, J=8.6Hz,2H) , 11 . 14 (br - s , 1H) . 
MS (FAB) m/z 364(M+H)\ 

Kvampl p "342 Synl-hpsiR nf 1 - f 4 - ethylpipera 7. i n - 1 - yl ) - 3 - f 4 
mpt-hyl Rii 1 f onyl plipnyl ) i soqu innlinp d i hydrochl oritle 




According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 4 - cyanothioani sole (5.97 g) were 
reacted, to give 3 - (4 -methyl thiophenyl ) isoquinolin- 1 -one 
(5.00 g) . 

The resulting 3 - (4 -methyl thiophenyl) isoquinolin- 1 -one 
(2.18 g) was reacted with phosphorus oxychloride (20 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3 - (4 -methoxythiophenyl ) isoquinoline . N - Formylpiperazine 
(4.66 g) , potassium carbonate (1.13 g) and dimethyl sulfoxide 
(20 ml) were added to the resulting product as it was, and the 
resulting mixture was reacted at 100 C overnight. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water (six times) and brine, and dried over 
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magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/n - hexane system) , to give 1- 

(4 - f ormylpiperazin- 1 -yl ) - 3 - (4 -methyl thiophenyl ) isoquinoline 

(2.03 g) as a colorless amorphous. 

The resulting 1 -( 4 - f ormylpiperazin - 1 -yl )- 3 - (4 - 
methyl thiophenyl ) isoquinoline (0.80 g) was dissolved in 
chloroform (40 ml) , and the mixture was stirred under ice- 
cooling, to which was then added m- chloroperbenzoic acid (2.63 
g) dissolved in chloroform (20 ml) , and the mixture was stirred 
overnight. A 5N aqueous solution of sodium hydroxide was added 
to the resulting mixture, which was then extracted with 
chloroform. The organic layer was washed sequentially with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (ethyl acetate/n - hexane system) , to 
give 1- ( 4 - f ormylpiperazin - 1 - yl ) -3- (4- 
methylsulf onylphenyl ) isoquinoline (0.80 g) . 

To the resulting 1 - (4 - f ormylpiperazin- 1 -yl) - 3 - (4 - 
methylsulf onylphenyl ) isoquinoline (0.78 g) were added ethanol 

(30 ml) and a 8N aqueous solution of sodium hydroxide (740 ml) , 
followed by heating under reflux in nitrogen atmosphere for 4 
hr. The solvent was evaporated, and to the resulting residue 
were added water and ethyl acetate, and the organic layer was 
separated. Then, i t was washed wi th brine , dried over magnesium 

sulfate. The solvent was evaporated, to give 1 - (piperazin - 
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1 -yl) - 3 - (4 -methylsulf onylphenyl) isoquinoline (0.62 g) as a 
pale yellow amorphous. 

The resulting 1 - (piperazin - 1 - yl ) - 3 - ( 4 - 
methylsulf onylphenyl) isoquinoline (0.61 g) was dissolved in 
N, N- dimethylf ormamide (5 ml), followed by the addition of 
triethylamine (255 ml) and ethyl iodide (146 ml) , and the 
mixture was sealed for overnight reaction at 50 C. Water was 
added to the reaction solution, and then it was extracted with 
ethyl acetate. The ethyl acetate layer was washed with water 
(three times ) and brine, and dried over magnesium sulfate . The 
solvent was evaporated, and the resulting residue was 
recrys tallized from ethyl acetate/n - hexane , to give 0.46 g of 
the free compound of the title compound as a pale brown powder. 
Free compound: 

1 H-NMR (4 00MHz , CDC1 3 ) ; (5{ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 
2.57 (q, J = 7.2Hz,2H) , 2 . 77 (br - 1 , 4H) , 3.10 (s, 3H) , 3 . 6 0 (br - t , 4H) , 
7 . 54 (br- 1, 1H) , 7 . 64 (br- 1, 1H), 7.78{s,lH), 7.84(d,J=8. 0Hz, 1H) , 
8 . 03 (d, J=8 . 4Hz , 2H) , 8 . 1 1 ( d , J= 8 . 4Hz , 1H ) , 8 . 3 6 ( d , J= 8 . 4Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/lPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 216.5-218°C (decomp.) 

'H-NMR (400MHz , DMS0-d s ) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.23(br- 
s,2H), 3.28(s,3H), 3.31-3 .40 (m, 2H) , 3 . 55 (br - t , 2H) , 3.63(br- 
d,2H), 4 . 04 (br-d, 2H) , 7 . 6 8 (br - t , 1H ) , 7 . 8 0 (br - t , 1H ) , 
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8.05 (d,J = 7. 6Hz, 1H) , 8 . 06 (d , J=8 . 4Hz , , 2H) , 8 . 16 (d, J=8 . 4Hz , 1H) , 
8.28(s,lH), 8.46 (d, J=8.4Hz,2H) , 11 . 02 (br- s , 1H) . 
MS (FAB) m/z 396 <M+H)\ 

g yamp iP ^4? fiyn^BiB of 1 - U-el-hvlnipprazin-1 -vl ) -3- [4- (2- 
hyri-royy- 1 -itiPthnYyprn pnx y ) phpnv l 1 i SC-mii nol i Tlfi 
rH hydrn r-hl nri rip 




According to the method of Example 7, l-(4- 
ethylpiperazin-l-yl) -3- (4 - hydroxyphenyl ) isoquinoline was 
obtained . 

To the resulting 1 - (4 - e thylpiperazin - 1 - yl ) - 3 - < 4 - 
hydroxyphenyl) isoquinoline (0.52 g) were added dimethyl 
sulfoxide (5 ml), 2 - (methoxymethyl ) oxirane (3 ml) and potassium 
carbonate (0.21 g) , and the resulting mixture was reacted in 
a sealed tube at 120°C for 1 day. Water was added to the reaction 
solution, and then it was extracted with ethyl acetate. The 
ethyl acetate layer was washed with water (six times) and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.15 g of 
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the free compound of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 { t , J=7 . 2Hz , 3H) , 
2.55(q, J=7.2Hz,2H) , 2 . 7 6 (br - t , 4H) , 3.43(s,3H), 3.55- 
3.61(m,6H), 4.05-4.12 (m,2H) , 4 . 18 - 4 . 23 (m, 1H) , 

7.01(d, J=9.2Hz,2H) , 7 . 43 (br - t , 1H) , 7 . 56 (br- t. 1H) , 7.61(s,lH) , 
7 .76 (d, J=8 . 0Hz, 1H) , 8 . 05 <d, J=8 . 0Hz , 1H) , 8 . 11 ( d , J= 8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipitated 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 216.5-218°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.20- 

3.26{m,2H), 3.30(s,3H), 3 . 33 - 3 . 55 (m, 6H) , 3 . 6 2 (br - d , 2H) , 

3 . 94 -4 . 04 (m, 5H) , 7 . 07 (d , J= 9 . 0Hz , 2H) , 7 . 57 (br - t , 1H) , 

7 .72 (br-t, 1H) , 7 .96 (d, J = 8 . 0Hz, 1H) , 8.00(s,lH), 

8 . 10 (d, J=8 . 8Hz, 1H) , 8 . 15 (d , J= 9 . 0Hz , 2H) , 1 0 . 9 9 (br - s , 1H) . 

MS (FAB) m/z 422 (M+H) *. 

RyampIP 344 Synthps is of 1 - f 4 - ethyl pi pera 7. i n - 1 - vl ) - 3 - ( 2 - 
mpthnxypyri rii n - 5 -yl ) i soqui nol ine 
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2-Methoxy-5-tributylstannylpyridine {1.41 g) and 3- 
bromo-1- (4 -ethylpiperazin- 1 -yl) isoquinoline (0.57 g) 
obtained in Example 28-2 were heated under reflux in the 
presence of tetrakis triphenylphosphinepalladium ( 0 ) (0.10 g) 
in xylene in nitrogen atmosphere for 3 0 min . After cooling, 
the reaction solution was filtered and extracted in 2N 
hydrochloric acid. The aqueous layer was washed with ethyl 
acetate twice. The resulting aqueous layer was adjusted to pH 
10 with a 8N aqueous solution of sodium hydroxide, and then 
extracted with ethyl acetate. The extract was washed with a 
10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.38 g of 
the free compound of the title compound as a pale brown powder. 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 16 (t, J = 7 . 2Hz, 3H) , 

2.53(q, J=7.2Hz,2H) , 2 . 7 2 (br - 1 , 4H) , 3 . 57 (br - t , 4H) , 4.00(s,3H), 

6 . 82 (d, J=8 . 8Hz, 1H) , 7 . 4 3 (br - 1 , 1H) , 7 .54 (s, 1H) , 7 . 55 (br- t , 1H) , 

7 .74 (d, J=8 . 0Hz, 1H) , 8 . 04 (d, J=8 . 4Hz , 1H) , 

8 . 30 (dd, J=2 . 4 , 8 . 8Hz, 1H) , 8 . 97 (d , J=2 . 4Hz , 1H) . 
MS (FAB) m/z 349 (M+H)*. 

Rxampl p 3 4.5 Synthes is of 1 - ( 4 - ethy Ip i peraz i n - 1 -yl ) - 3 - [4 - ( 1 - 
hydroxy - 1 -mpl-byl gthyl ) phpnyl ] i snqn i nol i ne 



653 



N • 2HC1 




4- (2 -Methyl -1, 3 -dioxolan- 2 -yl) phenylboric acid (0.41 g) 
and 3 -bromo-1- ( 4 - ethylpiperazin - 1 -yl ) isoquinoline (0.62 g) 
were reacted in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.11 g) in toluene 
(50 ml) and a 10% aqueous solution of sodium carbonate (30 ml) 
in nitrogen atmosphere at 120°C for 30 min . The organic layer 
was separated, washed with brine and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
( chloroform/me thanol system), to give 1 - (4 - ethylpiperazin- 
1 - yl) - 3 - [4 - (2 -methyl -1,3 - dioxolan - 2 -yl ) phenyl] isoquinoline . 

The resulting compound was dissolved in ethyl acetate and 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The extract was washed- with a 10% aqueous solution 
of sodium carbonate and brine, and dried over magnesium sulfate . 
The solvent was evaporated, to give 0.55 g of l-(4- 
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ethylpiperazin-l-yl) -3- (4-acetylphenyl) isoquinoline as a 
pale brown viscous oil. 

The resulting 1 - (4 - ethylpiperazin - 1 -yl) - 3 - (4 - 
acetylphenyl) isoquinoline (0.10 g) was dissolved in 
tetrahydrofuran (10 ml) and stirred under ice - cooling , to which 
was then added 3 . OM methylmagnesium bromide/ether solution (1.1 
ml) , and the mixture was further stirred for 1 . 5 hr . An aqueous 
solution of saturated ammonium chloride, a 10% aqueous solution 
of sodium carbonate and ethyl acetate were added to the 
resulting mixture, the mixture was stirred. The organic layer 
was separated, and then it was washed with brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.05 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

"H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 1.63(s,6H), 
2.56(q, J = 7.2Hz,2H) , 2 . 7 6 (br - 1 , 4H) , 3 . 59 (br- t , 4H) , 7.45(br- 
t,lH) ( 7 . 56-7 . 61 (m, 3H) , 7.68(s,lH), 7 . 7 8 ( d , J= 8 . 0Hz , 1H) , 
8 . 07 (d, J=7 .6Hz, 1H) , 8 . 14 ( d , J= 8 . 4Hz , 2H ) . 
MS (FAB) m/z 376 (M+H)*. 

Bv amr iP ^46 flynthPsis of 1 - ( 4 - p t h v 1 n i r a 7 . i n - 1 - y 1 > - 3 - { 4 - F N - 
t 7 -hyd-rnvypfhyl ) rarhamnyl 1 phenyl) i KOm i i nol i nft 
fji liydrnnhl nri dp 



655 



'8046PCT 



o 




N - (2 - Benzyloxyethyl) - 4 - tributylstannylbenzamide (1.23 
g) and 3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (0.49 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.13 g) in xylene in 
nitrogen atmosphere for 3 hr . After cooling, the reaction 
solution was filtered and concentrated. The resulting residue 
was purified by silica gel column chromatography 
( chlorof orm/methanol system) . The resulting product was 
dissolved in ethyl acetate and extracted with 2N hydrochloric 
acid. The aqueous layer was washed with ethyl acetate , adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, to give 
1- (4 -ethylpiperazin- 1-yl) -3- {4- [N- (2- 

benzyloxyethyl) carbamoyl] phenyl }■ i soquinol ine (0.17 g) as a 
pale brown viscous oil. 

The resulting 1 -( 4 - ethylpiperazin - 1 - yl )- 3 - {4 - [N- (2 - 
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benzyloxyethyl) carbamoyl] phenyl} isoquinoline (0.17 g) was 
converted into a hydrochloride in a conventional manner. The 
resulting hydrochloride was dissolved in methanol (10 ml) , 
followed by the addition of 10% palladium/ carbon catalyst (0.03 
g) , and the catalytic reduction was conducted at atmospheric 
pressure for 2 days. The catalyst was filtered off, and the 
solvent was evaporated. Water was added to the resulting 
residue, to which was then added sodium carbonate to adjust the 
resulting solution to pH 8, and the resulting mixture was 
extracted with ethyl acetate . The extract was washed with brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.05 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 
2 . 56 (q, J=7 . 2Hz , 2H) , 2 . 7 6 (br - t , 4H) , 2 . 84 (br - s , 1H) , 3.58(br- 
t,4H), 3 . 65 (br-q, 2H) , 3 . 8 5 ( t , J= 5 . 0Hz , 2H) , 6 . 8 8 ( t , J= 5 . 6Hz , 1H) , 
7 .48 (br- 1, 1H) , 7 . 5 8 (br - 1 , 1H ) , 7 . 69 (s, 1H) , 7 . 75 (d, J=7 . 6Hz, 1H) , 
7 . 87 (d, J=8 . 4Hz , 2H) , 8 . 0 6 ( d , J= 8 . 0Hz , 1H ) , 8 . 19 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 154-155°C 
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1 H-NMR(400MHz,DMSO-d 6 ) ; (5 (ppm) 1 . 3 3 { t , J=7 . 2Hz , 3H) , 3.20- 
3.27 (m,2H), 3 . 3 2 - 3 . 4 0 (m , 4H) , 3 . 51 - 3 . 57 (m, 4H) , 3 . 64 (br-d, 2H) , 
4 . 02 (br-d, 2H) , 7.65 (br-t, 1H) , 7 . 7 8 (br - 1 , 1H) , 8 . 0 0 - 8 . 03 (m, 3H) , 
8 . 14 (d, J=8 .4Hz, 1H) , 8.22(s,lH), 8 . 29 (d, J=8 . 4Hz . 2H) , 
8 . 58 (t, J-5 . 6Hz, 1H) , 10.96 (br-s, 1H) . 
MS (FAB) m/z 405(M+H)\ 

Rvampl s ^47 Sy nt hesis of 1 - (4 - ethyl pipers zin-1 -yl) -3- {4- [N - 
( 3 - hyrj-myyethyl ) sn 1 famny l 1 phpnyl } i Rnqu innl i ne 
di hydrochl oride 




N - (2 - Benzyloxyethyl ) 4 - 
tributylstannylbenzenesulf onamide (0.92 g) and 3-bromo-l- 
(4 - ethylpiperazin- 1 -yl) isoquinoline (0.42 g) were heated 
under reflux in the presence of 

tetrakistriphenylphosphinepalladium(O) (0.09 g) in xylene in 
nitrogen atmosphere for 45 min. After cooling, the reaction 
solution was filtered and concentrated. The residue was 
purified by silica gel column chromatography 
( chlorof orm/methanol system) . The resulting product was 
dissolved in ethyl acetate and extracted with 2N hydrochloric 
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acid. The aqueous layer was washed with ethyl acetate , adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, to give 
1- (4 - ethylpiperazin- 1 -yl) -3- {4- [N- (2- 

benzyloxyethyl) sulfamoyl] phenyl} isoquinoline (0.34 g) as a 
pale brown oil. 

The resulting 1 - (4 - ethylpiperazin - 1 - yl )- 3 - {4 - [N- ( 2 - 
benzyloxyethyl) sulfamoyl] phenyl} isoquinoline (0.34 g) was 
converted into a hydrochloride in a conventional manner. The 
resulting hydrochloride was dissolved in methanol (20 ml) , 
followed by the addition of 10% palladium/carbon catalyst (0.08 
g) , and the catalytic reduction was conducted at atmospheric 
pressure for 2 days. The catalyst was filtered off, and the 
solvent was evaporated. Water was added to the resulting 
residue, to which was then added sodium carbonate to adjust the 
resulting solution to pH 8, and the resulting mixture was 
extracted with ethyl acetate . The extract was washed with brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , give 0 . 19 g of the 
free compound of the title compound as a pale brown amorphous. 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 5 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2 . 57 (q, J=7 .2Hz, 2H) , 2 . 77 (br- t , 4H) , 3 . 1 6 (br - q , 2H ) , 3.60{br- 
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t, 2H) , 3 .72 (t, J=5.0Hz, 2H) , 4 . 93 ( t , J=5 . 8Hz , 1H) , 7 . 53 (br - 1 , 1H) , 

7 . 64 (br-t, 1H) , 7.76(s,lH), 7 . 82 (d, J=8 . 8Hz , 1H) , 

7 .96 (d, J=8.4Hz,2H) , 8 . 10 (d, J=7 . 6Hz , 1H) , 8 . 3 2 { d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 13 6-13 8.5°C 

'H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 2.84 (br- 
q,2H), 3.21-3.28(m,2H) , 3 . 34 - 3 . 4 1 (m, 2H) , 3 . 3 9 ( t , J= 6 . 4Hz , 2H) , 
3 . 51 (br- t, 2H) , 3 . 63 (br-d, 2H0, 4 . 04 (br-d, 2H) , 7 . 67 (br- t , 1H) , 
7 .71 (br-t, 1H) , 7 .79 (br- 1, 1H) , 7 . 93 (d, J=8 . 6Hz , 2H) , 
8 . 04 (d, J=8 . 0Hz , 1H) , 8 . 16 (d, J=8 . 4Hz, 1H) , 8.24(s,lH), 
8.40(d,J=8.6Hz,2H), 10.69(br-s,lH) . 
MS (FAB) m/z 441 (M+H) \ 

F.YamplP ?48 Synthes is of 1 - ( 4 - pf hvl r>i nera z i n - 1 - v l ) - 3 - \A - ( 1 - 
hyrj-roxypl-hyl ) phenyl ] i soqni nnl inp d i hydrochl nri de or compou nd 
irlpnt-ifipri hy thp following analytical datfl. and synthetic 

procedures 



OH 




• 2HC1 



N. 
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1- (4-Ethylpiperazin-l-yl) -3- (4- 
acetylphenyl) isoquinoline (0.20 g) obtained as an intermediate 
in Example 345 was dissolved in methanol (20 ml) , followed by 
the addition of sodium borohydride until the starting material 
disappeared on TLC . The solvent was evaporated, and to the 
resulting residue were added water and a 8N aqueous solution 
of sodium hydroxide to adjust the resulting solution to pH 10, 
which was then extracted with ethyl acetate. Then, the extract 
was washed with a 10% aqueous solution of sodium carbonate and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chlorof orm/methanol system) , to 
give 0 . 13 g of the free compound of the title compound as a pale 
brown amorphous. 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

1 . 54 (d, J=6 . 4Hz , 3H) , 2 . 4 3 (br - s , 1H ) , 2 . 55 (q , J=7 . 2Hz , 2H) , 

2 . 74 (br- 1, 4H) , 3 . 57 (br - 1 , 4H) , 4 . 95 (q, J= 6 . 4Hz , 1H) , 7.45(br- 

t,lH), 7 . 47 (d, J=8 . 4Hz , 2H) , 7 . 5 8 (br - t , 1H) , 7.67(s,lH), 

7 . 77 (d, J=8 . 0Hz, 1H) , 8 . 0 6 ( d , J= 8 . 4Hz , 1H ) , 8 . 14 ( d , J= 8 . 4Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride: 
m.p.; 13 5.5-136°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 33 ( t , J = 7 . 2Hz , 3H) , 
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1.37 (d.J-6. 4Hz, 3H) , 3 . 20 - 3 . 27 <m, 2H) , 3 . 32 - 3 . 39 {m, 2H) , 

3 . 51 (br-t, 2H) , 3.63 (br-d,2H) , 4 . 01 (br-d, 2H) , 

4 .79 (q, J=6.4Hz, 1H) , 7 . 47 (d, J=8 . 4Hz , 2H) , 7 . 61 (br- t , 1H) , 

7 .74 (br-t, 1H) , 7 . 99 (d, J=8 . 4Hz , 1H) , 8.07(s,lH), 

8.12<d, J=8.0Hz,lH) , 8.15 (d, J=8.4Hz, 2H) , 10 .79 (br-s, 1H) . 

MS ( FAB) m/z 362(M+H)\ 

BvsnipiP ^9 .gynthPsi R of 1 - f4 - ef . hv Ti>ioerazin-1 -yl ) -1- T4 
/p-rnpyl sml forty! ^ phenyl 1 i soqui nol 1T1P d i h vd roch 1 Ori de 




(4 -Tributylstannylphenyl) propylsulf one {1.24 g) and 
3-bromo-l- ( 4 - ethylpiperazin - 1 - yl ) isoquinoline (0.54 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.15 g) in xylene in 
nitrogen atmosphere for 1 day. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, which 
was then extracted with ethyl acetate. The extract was washed 
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with a 10% aqueous solution of sodium carbonate and brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.60 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

1 H-NMR(400MHz, CDCI3) ; 5 (ppm) 1 . 01 ( t , J = 7 . 2Hz , 3H) , 

1.18 (t, J = 7.2Hz,3H) , 1.77 -1.83 (m,2H) , 2 . 56 (q , J = 7 . 2Hz , 2H) , 

2 .77 (br-t, 4H) , 3 . 09 - 3 . 13 (m, 2H) , 3 . 59 (br - t , 4H) , 7 .54 (br-t, 1H) , 

7 .62 (br-t. 1H) , 7 . 83 (br-d, 1H) , 7 . 9 8 ( d , J= 8 . 8Hz , 2H) , 8.10(br- 

d, 1H) , 8 . 35 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 24 0.5-24 2°C (decomp.) 

J H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 0 . 94 ( t , J = 7 . 4Hz , 3H) , 

1 . 34 (t, J=7 . 2Hz, 3H) , 1 . 55 - 1 . 65 (m, 2H) , 3 . 2 0 - 3 . 27 (m, 2H) , 3.28- 

3.40(m,4H) , 3 . 50 - 3 . 64 (m, 4H) , 4 . 03 (br- d, 2H) , 7 . 6 8 (br - t , 1H) , 

7 . 80 (br- 1 , 1H) , 8 . 02 (d, J=8 . 4Hz , 2H) , 8 . 05 ( d , J = 7 . 6Hz , 1H) , 

8.16 (d, J = 8.4Hz,lH) , 8.28(s,lH), 8 . 4 7 ( d , J= 8 . 4Hz , 2H) , 

11 .25 (br- s, 1H) . 

MS (FAB) m/z 424 (M+H)*. 

K-x-aTnpl p -3 50 Rynthpsis of 1 - ( 4 - <=>t.hy 1 p i psra z i n - 1 - y 1 ) - 3 - f 4 - 
[ ( 3 -mpl-hoxyp-ropyl ) sul f onyll phenyl 1 i soq ui nol ine 
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(4 -Tributylstannylphenyl) (3 -methoxypropyl ) sulf one 
{1.70 g) and 3 -bromo - 1 - ( 4 - ethylpiperaz in - 1 - yl ) isoquinol ine 
(0.93 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium ( 0) (0.20 g) in xylene in 
nitrogen atmosphere for 1 day. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate and 
adjusted to pH 10 with a 8N aqueous solution of sodium hydroxide , 
which was then extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.87 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; (5{ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.99- 
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2.06 (m,2H), 2.57(q, J=7.2Hz,2H) , 2 . 77 (br - t , 4H) , 3.22- 
3.26(m,2H), 3.28{s,3H), 3 . 44 ( t , J=6 . 2Hz , 2H) , 3 . 61 (br- t, 4H) . 
7.53 (br-t,lH) , 7.64 (br-t,lH) , 7.78 (s,lH) , 7 . 84 (d, J=8 . 0Hz , 1H) , 
7 . 99 (d, J=8 . 6Hz, 2H) , 8 . 11 (d, J=8 . 4Hz , 1H) , 8 . 35 (d, J=8 . 6Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether, to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 177.5-18 0°C 

1 H-NMR(4 0 0MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 3 3 ( t , J=7 . 2Hz , 3H) , 1.76- 

1.83(m,2H), 3.18(s,3H), 3 . 2 1 - 3 . 2 8 (m , 2H) , 3 . 3 3 - 3 . 39 (m, 6H) , 

3.53 (br-t,2H) , 3 . 6 4 (br - d , 2H) , 4 . 04 (br - d , 2H ) , 7 . 6 8 (br - t , 1H) , 

7 . 80 (br- t, 1H) , 8 . 03 (d, J= 8 . 8Hz , 2H) , 8 . 05 (d, J=8 . 0Hz , 1H) , 

8.17 (d, J=8.0Hz,lH) , 8.29(s,lH), 8 . 47 ( d , J= 8 . 8Hz , 2H) , 

10 . 85 (br-s, 1H) . 

MS (FAB) m/z 454 (M+H)*. 

BvampIP 351 SyTil-TiPfii fi of 1 - ( 4 - fi th v l T>1 Df rfl 7 , 1 n - 1 - Vl ) - 3 - \ 4 - ( 2 - 
hyrirnxypt-hyl ) phenyl 1 i snqn inoline dihvd rorhloridR 




.OH 



N, 



• 2HC1 
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4- (2-Benzyloxyethyl)phenylboric acid (0.40 g) and 3- 
bromo-1- (4 - ethylpiperazin- 1 -yl) isoquinoline (0.65 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium { 0) (0.09 g) in toluene 
(50 ml) and a 10% aqueous solution of sodium carbonate (30 ml) 
in nitrogen atmosphere for 1 hr . To the mixture was 
additionally added 4- ( 2 - benzyloxyethyl ) phenylbor ic acid (0 .40 
g) , and the mixture was heated under reflux for 1 . 5 hr . 4- 
(2 -Benzyloxyethyl) phenylboric acid (0.40 g) was again added, 
and the mixture was heated under reflux overnight. The organic 
layer was separated, and it was extracted with 2N hydrochloric 
acid twice. The resulting aqueous layer was washed with ethyl 
acetate, adjusted to pH 10 with a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and then dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system, and then ethyl 
acetate/acetone system), to give 1 - (4 - ethylpiperazin- 1 -yl) - 
3 - [4 - (2 -benzyloxyethyl) phenyl] isoquinoline (0.48 g) as a 
colorless viscous oil. 

The resulting 1 - (4 -ethylpiperazin- 1 -yl) - 3 - [4 - (2 - 
benzyloxyethyl) phenyl] isoquinoline (0.46 g) was converted 
into a hydrochloride in a conventional manner. The resulting 
hydrochloride was then dissolved in methanol (50 ml) , followed 
by the addition of 10% palladium/carbon catalyst (0.10 g) , and 
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the catalytic reduction was conducted at atmospheric pressure 
overnight. The catalyst was filtered off, while the solvent 
was evaporated. Water was added thereto, followed by the 
addition of a IN aqueous solution of sodium hydroxide to adjust 
to pH 8, and then the mixture was extracted with ethyl acetate. 
The extract was washed with brine, dried over magnesium sulfate, 
and evaporated. The solvent was evaporated, and the resulting 
residue was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 0.24 g of the free 
compound of the title compound as a pale brown viscous oil. 
Free compound: 

1 H -NMR (4 00MHz , CDC1 3 ) ; (5(ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H } , 

2 . 56 (q, J=7 . 2Hz , 2H) , 2 . 7 6 (br - t , 4H) , 2 . 94 ( t , J= 6 . 6Hz , 2H) , 

3 . 59 (br- t, 4H) , 3 . 91 { t , J=6 . 6Hz , 2H) , 7 . 3 4 ( d , J= 8 . 4Hz , 2H) , 

7 .46 (br- t, 1H) , 7 .59 (br-t, 1H) , 7 . 6 8 (s, 1H) , 7 .79 (d, J=8 . 0Hz, 1H) , 

8.08(d,J=8.4Hz,lH), 8. 12 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 134-136°C 

'H-NMR (400MHz, DMSO-d 6 ) ; (5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 

2.79 (t, J = 7 .0Hz,2H) , 3 . 19 - 3 . 26 (m,-2H) , 3 . 30 - 3 . 3 8 (m, 2H) , 

3 . 55 (br- t, 2H) , 3 . 6 2 ( br - d , 2H) , 3 . 6 5 ( t , J=7 . 0Hz , 2H ) , 3.99(br- 

d,2H), 7.36 (d, J=8.4Hz,2H) , 7 . 6 0 (br - t , 1H ) , 7 . 74 (br - t , 1H) , 
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7 . 98 (d, J=8 . OHz, 1H) , 8.05(s,lH), 8 . 11 (d, J=8 . 4Hz , 2H) , 
8.11 (d, J=8 .4Hz, 1H) , 11.12 (br-s. 1H) . 
MS (FAB) m/z 362 (M+H)*. 

Rxam pl p . 3 52 Synthesis o f 1 - ( 4 - e thylpipera 7, i n - 1 - yl ) - 3 - [4 - ( 3. 
hydroxypropyl ) s„ul f onylphenyl ] isoquinoi ine dihydrochloride 




( 4 - Tributyl s tannylphenyl ) {3 -benzyloxypropyl) sulfone 
(5.78 g) and 3 -bromo - 1 - (4 - e thylpiperazin - 1 - yl ) i soquinoline 
(2.13 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.58 g) in xylene in 
nitrogen atmosphere for 7 nr. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate and 
adjusted to pH 10 with a 8N aqueous solution of sodium hydroxide , 
which was then extracted with ethyl acetate. The extract was 
washed with a 1 0% aqueous solution of sodium carbonate and brine , 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
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chromatography (chlorof orm/methanol system), to give l-(4- 
ethylpiperazin- 1 -yl) -3- [4- (3- 

benzyloxypropyl) sulfonylphenyl] isoquinoline (2.56 g) as a 
pale brown amorphous. 

The resulting 1 - (4 - ethylpiperazin - 1 - yl ) - 3 - [4 - ( 2 - 
benzyloxyethyl) sulfonylphenyl] isoquinoline (2.56 g) was 
converted into a hydrochloride in a conventional manner. The 
resulting hydrochloride was then dissolved in methanol (50 ml) , 
followed by the addition of 10% palladium/carbon catalyst (0 . 07 
g) , and the catalytic reduction was conducted at atmospheric 
pressure overnight. The 10% palladium/carbon catalyst (0.05 
g) was additionally added thereto, and the catalytic reduction 
was conducted at atmospheric pressure for 1 day. The catalyst 
was filtered off, while the solvent was evaporated. Water was 
added to the resulting residue, followed by the addition of a 
IN aqueous solution of sodium hydroxide to adjust to pH 8, and 
the mixture was extracted with ethyl acetate. The extract was 
washed with brine and dried over magnesium sulfate . The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chlorof orm/methanol system) , to 
give 1.23 g of the free compound of the title compound as a pale 
yellow amorphous. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 1.98- 

2.05(m,2H), 2 . 5 6 (q , J = 7 . 2Hz , 2H) , 2 . 7 6 (br - t , 4H) , 3.27- 

3 . 31 (m, 2H) , 3 . 5 9 (br- 1, 4H) , 3 . 7 5 ( t , J= 6 . 0Hz , 2H) , 7 . 5 3 (br - t , 1H) , 
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7 . 64 (br- t, 1H) , 7.77(s,lH), 7 . 83 (d, J=7 . 6Hz , 1H) , 

7 .99 (d, J=8.4Hz, 2H) , 8 . 09 (d, J=8 . 4Hz , 1H) , 8 . 34 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as yellow 
needles . 
Hydrochloride : 
m.p.; 213-215°C (decomp.) 

1 H-NMR(400MHz,DMSO-d G ) ; <S (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 1.67- 
1.74{m,2H), 3.22 -3.28 (m,2H) , 3 . 33 - 3 . 44 (m, 6H) , 3 . 51 (br - 1 , 2H) , 
3 . 64 (br-d, 2H) , 4 . 05 (br- d, 2H) , 7 . 6 8 (br - t , 1H) , 7 . 80 (br- t , 1H) , 
8.02 (d, J=8.4Hz,2H) , 8 . 0 5 ( d , J= 8 . 0Hz , 1H ) , 8 . 17 (d, J=8 . 8Hz , 1H) , 
8.29(s,lH), 8 .47 (d, J=8 . 4Hz , 2H) , 1 0 . 6 8 (br - s , 1H ) . 
MS { FAB) m/z 439 (M+H) * . 

Rxainpls 3 53 Synthesis o f 1 - ( 4 - e thyl pi pera z in - 1 -yl ) - 3 - [4 - (N - 
propyl siil fatnnyl ) phenyl 1 i snqn innlins di hydrochloride 




N- Propyl - 4 - tr ibu ty 1 s tannyl ben zenesulf on amide (1.05 g) 
and 3 -bromo - 1 - (4 - ethylpiperaz in - 1 - yl ) i soquinoline (0.46 g) 
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were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.41 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 



'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 0 . 8 9 ( t , J = 7 . 2Hz , 3H) , 

1.18 (t, J = 7 . 2Hz, 3H) , 1 . 52 (tq, J = 7 . 2 , 7 . 2Hz, 2H) , 

2 . 57 (q, J=7 . 2Hz, 2H) , 2 . 7 7 (br - t , 4H ) , 2 . 97 (q, J=7 . 2Hz , 2H) , 

3 . 60 (br- t, 4H) , 4 . 3 8 (br - t , 1H ) , 7 . 52 (br - t , 1H ) , 7 . 63 (br - 1 , 1H) , 

7.77(s,lH), 7 . 83 (d, J=8 . 4Hz, 1H) , 7 . 9 5 ( d , J= 8 . 4Hz , 2H) , 

8 . 10 (d, J=8 . 4Hz, 1H) , 8.31 (d, J=8 .4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
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m.p.; 226.5-227.5 C (decomp.) 

1 H-NMR(400MHz,DMSO-d s ) ; <5 (ppm) 0 . 8 1 ( t , J = 7 . 2Hz , 3H) , 

1 . 33 (t, J=7 . 2Hz, 3H) , 1 . 4 0 ( tq , J=7 . 2Hz , 2H) , 2 . 74 (br-q, 2H) , 

3 .22-3 .28 (m, 2H) , 3 . 32 - 3 . 41 (m, 2H) , 3 . 50 (br - 1 , 2H) , 3.64(br- 

d,2H), 4 . 05 (br-d, 2H) , 7 . 65 - 4 . 7 0 (m, 2H) , 7 . 79 (br - 1 , 1H) , 

7 . 91 (d, J=8 . 8Hz , 2H) , 8 . 03 (d, J=8 . 0Hz , 1H) , 8 . 16 (d, J=8 . 4Hz , 1H) , 

8.24(s,lH), 8 . 40 (d, J=8 . 8Hz, 2H) , 1 0 . 56 (br - s , 1H) . 

MS (FAB) m/z 439 (M+H)*. 

Kvamplp 354 Synthesis of 1- (4 -ptliylpi pprazi n - 1 - y~M - 3- (4 - [N - 
(7-mpthnyypthyl \ snl f aTrnyl ] phenyl \ i snqui nnl i tip 
H -i hyd-ronhl nri rie 




N - ( 2 - Methoxye thyl ) - 4 - 
tributyls tannylbenzenesulf onamide (1.07 g) and 3-bromo-l- 
(4 - ethylpiperazin- 1 -yl) isoquinoline (0.45 g) were heated 
under reflux in the presence of 

tetrakistriphenylphosphinepalladiuirt ( 0 ) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
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filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.43 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

"H-NMR (4 0 0MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 

2 . 57 (q, J=7 . 2Hz, 2H) , 2 . 77 (br- t , 4H) , 3 . 17 (dt , J=5 . 0 , 6 . 0Hz , 2H) , 

3.28(s,3H), 3 .43 (t, J=5 . 0Hz, 2H) , 3 . 6 0 (br - t , 4H) , 

4.87 (t, J=6 . 0Hz, 1H) , 7 . 52 (br - 1 , 1H) , 7 . 6 3 (br- 1 , 1H) , 7.77 (s.lH) , 

7 . 84 (d, J=8 . 0Hz, 1H) , 7 . 95 (d, J = 8 . 4Hz , 2H) , 8 . 1 0 (d , J = 9 . 2Hz , 1H) , 

8.31 (d, J=8 .4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 222-224 °C (decomp.) 

! H-NMR (400MHz , DMSO- d 6 ) ; 5 (ppm) 1-.34 (t, J=7 . 2Hz, 3H) , 
2 . 95 (dt, J=5 . 8Hz , 2H) , 3.18(s,3H), 3 . 2 0 - 3 . 2 7 (m , 2H ) , 
3 . 33 ( t, J=5 . 8Hz , 2H) , 3 . 3 6 (br - t , 2H) , 3 . 5 6 (br - t , 2H ) , 3.63(br- 
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d,2H), 4 . 04 (br-d, 2H) , 7 . 67 (br - t , 1H) , 7 .79 (br- t, 1H) , 

7.84 (t, J-5.8Hz.lH) f 7 . 93 (d, J=8 . 4Hz , 2H) , 8 . 03 (d, J=7 . 6Hz , 1H) , 

8.16(d, J=8.0Hz,lH) , 8.24(s,lH), 8 . 4 0 (d , J= 8 . 4Hz , 2H) , 

11 . 09 (br-s,lH) . 

MS { FAB ) m/z 455(M+H)*. 

Kvampl e 3 5 5 Synt-hps-i s of 1 - (4 - pf.hyl pi pera^i n - 1 - yl 1 - 3 - f 4 - f ^ - 

f 1 nnrnprnpyl ) sul fnnyl phpnyl ] i snqui nnl imp di hyrlrnrhl nri dp 




Diethylaminosulfur trifluoride (DAST, 0.14 ml) was added 
to anhydrous methylene chloride (3 ml) , and the resulting 
mixture was stirred at -78 C in nitrogen atmosphere, to which 
was then added a solution of 1 - (4 - ethylpiperazin- 1 -yl) - 3 - 
[4 - (3 - hydroxypropyl ) sulf onylphenyl] isoquinoline (0.31 g) 
obtained in Example 352 in methylene chloride (5 ml), and the 
mixture was further stirred for 6 hr . DAST ( 0 . 09 ml ) was further 
added thereto, and the resulting mixture was further stirred 
overnight . The bulk temperature was raised to room temperature . 
The reaction solution was diluted with chloroform, followed by 
the addition of a 10% aqueous solution of sodium carbonate. The 
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organic layer was separated, and then it was washed with brine 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.23 g of 
the free compound of the title compound as a pale brown viscous 
oil . 

Free compound: 

1 H-NMR(4 00MHz, CDCI3) ; <5 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 2.11- 
2.26(m,2H), 2 . 5 6 ( q , J = 7 . 2Hz , 2H) , 2 . 7 7 (br - 1 , 4H) , 3.26- 
3.30(m,2H), 3 . 6 0 (br - t , 4H) , 4 . 53 ( dt , J= 5 . 6 , 4 6 . 8Hz , 2H) , 
7 .53 (br- 1, 1H) , 7 . 64 (br - 1 , 1H) , 7 . 77 (s , 1H) , 7 . 83 (d, J=8 . 0Hz, 1H) , 
7 . 99 (d, J=8 . 4Hz , 2H) , 8 . 10 (d, J=8 . 4Hz , 1H) , 8 . 3 6 ( d , J= 8 . 8Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as pale yellow 
needles . 
Hydrochloride : 
m.p.; 224-225°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 1.90- 
2.04 (m,2H), 3 . 2 2 - 3 . 2 8 (m , 2H ) , 3 . 32-3 .41 (m, 2H) , 3.44- 
3.54(m,4H), 3 . 64 (br - d , 2H) , 4 . 05 (br- d, 2H) , 

4 . 50 (dt, J = 6 . 0, 46 . 8Hz, 2H) , 7 . 6 9 (br - 1 , 1H ) , 7 . 81 (br- 1 , 1H) , 
8 . 03 - 8 . 06 (m, 3H) , 8 . 17 ( d , J= 8 . 4Hz , 1H) , 8.30(s,lH), 
8 .48 (d, J=8 . 4Hz, 2H) , 1 0 . 6 2 (br - s , 1H ) - 
MS (FAB) m/z 442(M+H)\ 

Example 356 Synthesis of "1 - (4 - e thyl pi pe razi n - 1 - yl ) - 3 - [4 - 
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(pyrrol i rH n - 1 -yl ) s ul f onyT phpnyl ] i Boqn i nol ine 
H-ihyHrorhl oride 




Pyrrolidine 4 - tributylstannylbenzenesulf onaraide (1.17 
g) and 3 -bromo-1 - (4 - ethylpiperazin- 1 -yl) isoquinoline (0.64 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium(O) (0.09 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid. The aqueous 
layer was washed with ethyl acetate. Then, it was adjusted to 
pH 10 by a 8N aqueous solution of sodium hydroxide, extracted 
with ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (toluene/acetone system), 
to give 0.47 g of the free compound of the title compound as 
a pale brown amorphous. 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.76- 
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1.79(m,4H), 2 . 57 (q, J=7 . 2Hz, 2H) . 2 . 77 (br- t , 4H) , 3.28- 
3.31(m,2H), 3.60{br-t,4H) , 7 . 52 (br- t , 1H) , 7 . 64 (br- t , 1H) , 
7.77(s,lH), 7.83 (d, J=8.0Hz, 1H) . 7 . 92 (d, J=8 . 6Hz , 2H) , 
8 . 10 (d, J = 8 . 4Hz , 1H) , 8 . 3 2 (d, J=8 . 6Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 238.5-240°C (decomp.) 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 34 ( t , J=7 . 2Hz , 3H) , 1.65- 
1.68{m,4H), 3. 18-3 .27 (m, 6H) , 3 . 3 2 - 3 . 4 0 (m, 2H ) , 3 . 5 6 (br - 1 , 2H ) , 
3 . 63 (br-d, 2H) , 4 . 02 (br-d, 2H) , 7 . 68 (br- 1 , 1H) , 7 . 80 (br- 1 , 1H) , 
7 . 94 (d, J=8 . 8Hz, 2H) , 8 . 0 5 (d , J=7 . 6Hz , 1H) , 8 . 16 (d, J = 8 . 8Hz , 1H) , 
8.27(s,lH), 8 . 45 (d, J=8 . 4Hz , 2H) , 11 . 17 (br- s , 1H) . 
MS (FAB) m/z 451 (M+H)*. 

Ryamplp 3 57 Rynt-VissiB of 1 - (4 - ethylpipera z i n - 1-yl) - 3- [4 - (N- 

Pthylsul famnyl ) phenyl ] i snqui nnlins dihydrochl oride 




N-Ethyl - 4 - tributylstannylbenzenesulf onamide (1.05 g) 
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and 3-bromo-l- (4 - ethylpiperazin- 1 -yl) isoquinoline (0.61 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium(O) (0.09 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give the free 
compound of the title compound (0.49 g) as a pale brown 
amorphous . 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 5(ppm) 1 . 14 ( t , J = 7 . 2Hz , 3H) , 

1 . 18 (t, J=7 . 2Hz, 3H) , 2 . 57 (q, J=7 .2Hz, 2H) , 2 . 77 (br - t , 4H) , 

3 . 07 (dq, J = 6 . 0, 7 .2Hz, 2H) , 3 . 6 0 (br - 1 , 4H ) , 4 . 3 0 ( t , J= 6 . 0Hz , 1H ) , 

7 . 52 (br- t, 1H) , 7.63 (br- 1, 1H), 7 . 77 (s, 1H) , 7 . 83 (d, J=8 . 8Hz, 1H) , 

7 . 95 (d, J=8 . 4Hz , 2H) , 8 . 1 0 ( d , J= 8 . 4Hz , 1H ) , 8 . 3 1 ( d, J= 8 . 4Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta t ed 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
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m.p. ; 147-149 C 

1 H-NMR(400MHz,DMSO-d s ) ; 8 (ppm) 1 . 0 0 ( t , J=7 . 2Hz , 3H) , 

1.33 (t, J = 7.2Hz,3H) , 2 . 79 - 2 . 86 (m, 2H) , 3 . 21 -3 . 27 (m, 2H) . 3.32- 

3.4(m,2H), 3 .53 (br- 1, 2H) , 3 . 63 (br - d , 2H) , 4 . 04 (br-d, 2H) , 

7.64-7.69(m,2H) , 7 . 7 9 (br - t , 1H) , 7 . 92 (d, J=8 . 4Hz , 2H) , 

8.03 (d, J = 7.6Hz,lH) , 8 . 16 (d, J=8 . 4Hz , 1H) , 8.24(s,lH), 

8 . 41 (d, J=8 . 4Hz, 2H) , 10 . 8 6 (br - s , 1H) . 

MS (FAB) m/z 425 (M+H)*. 

Rvampl p 3 58 .qyTithpsis of 1 - ( 4 - pthy 1 p i ppra 7. \ n - 1 - yl ) - 3 - [ 4 - ( N - 
nipl-hyl -"NT-propyl snl f amoyl ) phenyl! i Roqninnline 
di hyrir nr-hl ori dp 




N-Methyl -N-propyl - 4 - tribu tylstannylbenzenesulf onamide 
(2.00 g) and 3 -bromo - 1 - (4 - e thylpiperaz in - 1 - yl ) i soquinol ine 
(0.64 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium ( 0) (0.15 g) in xylene in 
nitrogen atmosphere overnight. -After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
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resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.56 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5 (ppm) 0 . 9 5 { t , J = 7 . 2Hz , 3H ) , 

1 . 18 (t, J=7 . 2Hz, 3H) , 1.59 (tq, J=7 .2,7. 2Hz, 2H) , 

2.57 (q, J=7.2HZ,2H) , 2 . 7 5 - 2 . 7 8 (77H) , 3 . 01 ( t , J=7 . 2Hz , 2H) , 

3 . 60 (br- t, 4H) , 7 . 52 (br - 1 , 1H) , 7 . 63 (br- 1 , 1H) , 7.77(s,lH), 

7 . 83 (d, J=8 . 0Hz, 1H) , 7 . 8 7 ( d , J= 8 . 6Hz , 2H ) , 8 . 10 ( d , J= 8 . 0Hz , 1H) , 

8 . 18 (d, J=8 . 6Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 199 . 5 - 200 . 5°C (decomp.) 

'H-NMR {400MHz, DMSO-d 5 ) ; 5 (ppm) 0 . 86 { t , J=7 . 2Hz , 3H) , 

1.34 (t, J = 7.2Hz,3H) , 1 . 5 0 ( tq , J = 7 , 2 , 7 . 2Hz , 2H ) , 2.70(s,3H), 

2.95 (t, J = 7.2Hz,2H) , 3 . 2 0 - 3 . 27 (m , 2H ) , 3 . 32 - 3 . 4 0 (m, 2H) , 

3 . 56 (br- 1 , 2H) , 3 . 63 (br- d, 2H) , 4 . 02 (br - d , 2H ) , 7 . 6 8 (br - t , 1H) , 
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7 .80 (br-t, 1H) , 7 . 90 (d, J=8 . 8Hz , 2H) , 8 . 05 (d , J=7 . 6Hz , 1H) , 
8.16 (d, J=8.4Hz, 1H) , 8.26(s,lH), 8 . 44 (d, J=8 . 4Hz , 2H) , 
11.18 (br-s, 1H) . 
MS (FAB) m/z 453 (M+H)\ 

F.vampiP T5q fiynf hefii r nf 1 - ( 4 - ethyl pi yerazi n - 1 -yl) - 1 - [4 - 

(N,N-di pl-.hyl siil famnyl ^phenyl ] i soqu i nol i ne d i hydrochl or i de 




N, N- Diethyl - 4 - tributylstannylbenzene sulfonamide (1.29 
g) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (0.55 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0 ) (0.10 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl - acetate , washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
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resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.48 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (400MHz, CDCI3) ; <5(ppm) 1 . 17 { t , J = 7 . 2Hz , 6H) , 

1.18 (t, J=7.2Hz, 3H) , 2 . 57 (q, J=7 .2Hz, 2H) , 2 . 77 (br - t , 4H) , 

3 . 28 (q, J = 7 . 2Hz, 4H) , 3 . 6 0 (br - 1 , 4H ) , 7 . 52 (br - 1 , 1H) , 7.63(br- 

t,lH), 7.76(s,lH), 7 . 83 (d, J=8 . 8Hz , 1H) , 7 . 9 0 ( d , J= 8 . 4Hz , 2H) , 

8 . 10 (d, J=8 . 4 Hz , 1H) , 8 . 2 9 (d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 210-212°C (decomp.) 

1 H -NMR ( 4 0 0MHz , DMSO - d 6 ) ; <5(ppm) 1 . 07 ( t , J=7 . 2Hz , 6H) , 

I. 34 (t, J=7.2Hz,3H) , 3 . 1 8 - 3 . 2 6 (m , 6H ) , 3 . 3 2 - 3 . 3 9 (m , 2H ) , 

3 . 56 (br- t, 2H) , 3 . 62 (br - d , 2H) , 4 . 02 (br - d , 2H ) , 7 . 67 (br - t , 1H) , 
7 . 79 (br- 1 , 1H) , 7 . 9 2 ( d , J = 8 . 8Hz , 2H) , 8 . 04 ( d , J= 8 . 0Hz , 1H ) , 
8.16 (d, J = 8.4Hz,lH) , 8.25{s,lH), 8 . 4 1 { d , J= 8 . 8Hz , 2H) , 

II . 22 (br-s, 1H) . 

MS ( FAB ) m/z 453 (M+H) \ 

Example 360 Sy n thesi s of 1 - (4 - e . thy l pi.pe. ra z in - 1 - y l ) - 3 - {4 - [ N - 
( 1 -methyl propyl ) sn 1 f amoyl ] phenyl \ i snqn innl i ne 
fli hyrj-rochl ori de 
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N - (1-Methylpropyl) -4- 
tributylstannylbenzenesulf onamide (0.98 g) and 3-bromo-l- 
(4 - ethylpiperazin- 1 -yl) isoquinoline (0.42 g) were heated 
under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.08 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.36 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 
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1 H-NMR(400MHz, CDC1 3 ) ; <5 (ppm) 0 . 8 3 ( t , J = 7 . 2Hz , 3H) , 
1.06 (d, J=6.4Hz,3H) , 1 . 17 ( t, J-7 . 2Hz , 3H) , 1 . 3 9 - 1 . 47 (m, 2H) , 
2 .56 (q, J = 7 .2Hz, 2H) , 2 . 7 6 (br - t , 4H) , 3 . 28 - 3 . 34 (m, 1H) , 
3.59(br-t,4H) , 4 . 75 (d, J=8 . 0Hz , 1H) , 7 . 51 (br- t, 1H) , 7.61(br- 
t,lH), 7.76(s,lH), 7 . 80 (d, J=8 . OHz, 1H) , 7 . 9 8 (d, J=8 . 8Hz , 2H) , 
8 . 09 (d, J=8 . OHz, 1H) , 8 . 3 1 ( d, J= 8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p.; 155-15 6°C 

: H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 8 (ppm) 0 . 74 ( t , J=7 . 2Hz , 3H) , 

0 . 90 (d, J=6 . 4Hz, 3H) , 1 . 3 0 - 1 . 37 (m, 5H) , 3 . 08 - 3 . 27 (m, 3H) , 3.33- 

3 .40 (m, 2H) , 3 . 54 (br - 1 , 2H) , 3 . 6 3 (br - d , 2H ) , 4 . 04 (br - d , 2H) , 

7 . 62 (d, J=7 . 6Hz, 1H) , 7 . 6 7 (br - t , 1H ) , 7 . 7 9 (br - t , 1H) , 

7.93 (d, J=8.4Hz,2H) , 8 . 03 (d, J=8 . 4Hz , 1H) , 8 . 15 ( d , J= 8 . OHz , 1H) , 

8.25(s,lH), 8 . 40 (d, J=8 . 4Hz , 2H) , 1 0 . 9 5 (br - s , 1H ) . 

MS ( FAB ) m/z 453(M+H}\ 

Exampl e 3 61 Synthpsi k of 1-(4-Pthy1piperazin-1-y1)-3-[4-(N- 
met-hyl sul famnyl ) phenyl ] i soqu innlinp dihyrirochloridp 
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N-Methyl - 4 - tributylstannylbenzenesulf onamide (1.23 g) 
and 3-bromo-l- ( 4 - e thylpiperazin - 1 - yl ) isoquinoline (0.73 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.10 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
reuslting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.38 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

2 H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 8 ( t , J= 7 . 2Hz , 3H ) , 
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2.57 (q, J=7.2Hz,2H) , 2 . 7 1 ( s , 1 . 5H) , 2 . 72 ( s . 1 . 5H) , 2.77{br- 

t,4H), 3 . 60 (br- t, 4H) , 4 . 3 5 (br - q , 1H) , 7 . 53 (br- t , 1H) , 

7.64 (br-t,lH) , 7.77(s,lH), 7 . 83 (d, J=8 . 0Hz , 1H) , 

7 . 95 (d, J=8 . 4Hz, 2H) , 8 . 1 0 (d , J= 8 . OHz , 2H) , 8 . 3 2 ( d , J= 8 . 8Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/lPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p.; 17 0-172°C 

'H-NMR (400MHz , DMSO-d s ) ; 5 (ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 2.46(br- 

d,3H), 3 . 20- 3 . 27 (m, 2H) , 3 . 3 2 - 3 . 4 0 (m , 2H) , 3 . 56 (br- t, 2H) , 

3 . 63 (br-d, 2H) , 4 . 0 3 (br - d , 2H) , 7 . 57 (br - s , 1H) , 7 . 67 (br- t , 1H) , 

7 . 79 (br- t, 1H) , 7 . 91 (d, J=8 . 4Hz, 2H) , 8 . 04 ( d , J= 8 . OHz , 1H) , 

8.16 (d,J=8.0Hz,lH) , 8.24(s,lH), 8 . 42 (d, J=8 . 4Hz , 2H) , 

11 .11 (br-s, 1H) . 

MS (FAB) m/z 411 (M+H) * . 

Rvampl p 362 Synt-hpsis of 1 - ( 4 - e thy 1 p i pera 7. i n - 1 - y 1. ) - 3 - f 4 - 
(N, M-dimpthyl siil famnyl > phenyl! isoqui no! i ne. d i hydroch loride 




O, 



o 



Me 



N. 



• 2HC1 
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N, N- Dimethyl -4 - tributylstannylbenzene sulfonamide (1.21 
g) and 3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline {0.55 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0} (0.10 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.51 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 
2.57 (q,J = 7. 2Hz, 2H) , 2.75(s,6H), 2 . 7 7 (br - t , 4H ) , 3 . 61 ( br - 1 , 4H) , 
7 . 53 (br- 1, 1H) , 7 . 64 (br - 1 , 1H) , 7.78(s,lH), 7 . 87 ( d , J= 8 . 8Hz , 2H) , 
8.11(br-d,lH), 8.34(d,J=8. 8Hz, 2H) . 

The resulting free compound was ■ converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
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m . p . ; 



155-156°C 



'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.34(t,J=7.2Hz,3H), 2.66 (s,6H) , 
3.21-3.27 (m,2H) , 3 . 33 -3 . 40 (m, 2H) , 3 . 54 (br- t , 2H) , 3.63(br- 
d,2H), 4 .03 <br-d, 2H) , 7 . 68 (br- t, 2H) , 7 . 80 (br- t , 2H) , 
7 . 88 (d, J=8 . 6Hz, 2H) , 8 . 05 (d, J=8 . 4Hz , 1H) , 8.28(s,lH), 
8.4 6 (d, J=8 . 6Hz, 2H) , 10 . 97 (br-s, 1H) . 
MS (FAB) m/z 425 (M+H)*. 

Fvatnpl p 363 Synthssis of 1 - (4 - ethylpi perazin-1 -yl) -3- F4- (N - 
r-ycl nprnpyl sul famnyl ) phenyl ~| i Koqui nnl inp di hyd-rochl nri dp 



N - Cyclopropyl -4 - tr ibutyl s tannylbenzenesul f onamide 
(1.00 g) and 3 - bromo - 1 - ( 4 - e thylpiperaz in - 1 - yl ) i soquinoline 
(0.56 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium ( 0 ) (0.08 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 




2HC1 




N. 
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hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.4 3 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5(ppm) 0 . 3 9 - 0 . 52 (m, 4H) , 

1 . 08 ( t, J = 7 . 2Hz , 3H) , 2 . 15 (br- s , 1H) , 2 . 68 (br- t , 4H) , 3.47(br- 

t,4H), 7 . 62 (br- t, 1H) , 7 . 74 (br - t , 1H) , 7 . 92 (d, J=8 . 6Hz , 2H) , 

7 . 96-7 . 99 (m, 2H) , 7 . 10 (d, J=8 . 0Hz , 1H) , 8.13{s,lH), 

8 .42 (d, J=8 . 6Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p.; 158-15 9.5°C 

'H-NMR (400MHz , DMS0-d 6 ) ; 5{ppm) 0 . 3 9 - 0 . 5 3 (m , 4H ) , 

1 . 34 (t, J = 7 . 2Hz, 3H) , 2.16 (br-s, 1H) , 3 . 2 0 - 3 . 27 (m, 2H) , 3.32- 

3.40(m,2H), 3 . 5 6 (br - 1 , 2H ) , 3 . 6 3 (br - d, 2H) , 4 . 04 (br - d , 2H) , 

7 . 67 (br- t, 1H) , 7 . 80 (br - t , 1H) , 7 . 94 ( d, J= 8 . 4Hz , 2H) , 8.00- 

8.05(m,2H), 8 . 1 6 ( d , J= 8 . 6Hz , 1H) , -8.25(s,lH), 

8.43(d,J=8.6Hz,2H) , 11 . 14 (br - s , 1H) . 

MS (FAB) m/z 437 (M+H)*. 
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Examp l e 3 64 Synthesis of 1 - ( 4 - ethyl pi ppra y. i n - 1 -yl } - 3 - f 4 - fN 
ethylcarbamoyl ) phenyl 1 isoqninol ins dihydronhl nridp 

o 



N - Ethyl - 4 - tributyl s tannylb en z amide (1.35 g) and 3- 
bromo- 1 - (4 - ethylpiperaz in - 1 -yl ) isoquinoline (0.82 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.58 g of 
the free compound of the title compound as a pale yellow powder. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; (5(ppm) 1 . 18 (t, J=7 .2Hz, 3H) , 




• 2HC1 



N. 




690 



98046PCT 



1 . 29 (t, J = 7 . 2Hz, 3H) , 2 . 5 6 { q , J= 7 . 2 Hz , 2 H ) , 2 .77 (br-t, 4H) , 
3.54(dq,J=5.6,7.2Hz,2H) , 3 . 6 0 (br - t , 4H) , 6 . 14 (br - t , 1H) , 
7.5 0 (br-t, 1H) , 7 . 61 (br- 1 , 1H) , 7.75 (s, 1H) , 7 . 82 (d, J=8 . 0Hz , 1H) , 
7 . 86 (d, J=8 . 8Hz, 2H) , 8 . 09 (d, J=8 . 4Hz , 1H) , 8 . 24 ( d , J = 8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p.; 160-160. 5°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5(ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 

1 . 34 (t, J = 7 . 2Hz, 3H) , 3 . 2 0 - 3 . 27 (m, 2H) , 3 . 2 9 - 3 . 4 0 (m , 2H) , 

3 . 55 (br- t, 2H) , 3 . 63 (br- d, 2H) , 4 . 02 (br - d , 2H) , 7 . 64 (br - 1 , 1H) , 

7 . 77 (br- 1, 1H) , 7 . 99 (d, J=8 .4Hz, 2H) , 8 . 02 (d , J= 8 . 0Hz , 1H) , 

8 . 14 (d, J=8 .4Hz, 1H) , 8.21(s,lH), 8 . 2 9 ( d , J=8 . 4Hz , 2H) , 

8.59 (t, J=5 .4Hz, 1H) , 11. 07 (br-s, 1H) . 

MS (FAB) m/z 3 8 9 (M+H) * . 

Example 365 Synthesis of 1 - ( 4 - ethyl pi ppra v. i n - 1 - yl ) - 3 - [4 - (N- 
m ethyl carbamoyl ) phenyl 1 i soquinol ins rii hydroc-hl nri de 



O 




• 2HC1 



NHMe 



N. 
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N-Methyl -4 - tributylstannylbenzamide (1.35 g) and 3- 
bromo-1- (4 -ethylpiperazin- 1 -yl) isoquinoline (0.82 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0 ) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.58 g of 
the title compound as a pale yellow powder. 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2 . 57 (q, J = 7 . 2Hz , 2H) , 2 . 7 7 (br - 1 , 4H) , 3 . 0 5 ( s , 1 . 5H) , 

3 . 06 (s, 1.5H) , 3 . 60 (br- t, 4H) , 6 . 2 1 ( br - q , 1H) , 7 . 4 9 (br - 1 . 1H) , 

7 . 61 (br- 1, 1H) , 7.75(s,lH), 7 . 80 (d, J = 8 . 4Hz , 1H) , 

7 . 86 (d, J=8 . 4Hz , 2H) , 8 . 0 9 ( d , J= 8 . 4 Hz , 1H ) , 8 . 2 3 (d , J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
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m.p. ; 161.5-163 C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 3 { t , J = 7 . 2Hz , 3H ) , 

2 . 82 (s, 1 .5H) , 2 . 83 (s, 1 . 5H) , 3 . 21 - 3 . 27 (m, 2H) , 3 . 3 2 - 3 . 4 0 (m, 2H ) , 

3.53 (br-t,2H) , 3 . 64 (br - d , 2H) , 4 . 02 (br - d , 2H) , 7 . 65 (br- 1 , 1H) , 

7.77 (br-t, 1H) , 7 . 98 (d, J=8 . 4Hz, 2H) , 8 . 02 ( d, J=7 . 6Hz , 1H) , 

8 . 14 (d, J=8 . 4Hz, 1H) , 8.21(S,1H), 8 . 29 (d, J=8 . 4Hz , 2H) , 

8 . 55 (br-q, 1H) , 10 . 90 (br- s , 1H) . 

MS { FAB) m/z 375(M+H) + . 

Example 366 Synthesis of 1 - f 4 - Pthyl pi ppra v. i n - 1 - yl) - 3 - [ 4 - 
( ethyl su 1 f onvl ) phenyl 1 isoquinol i tip Hihyrirnnhlnririp 



Ethyl (4-tributylstannylphenyl) sulfone (1.53 g) and 
3-bromo-l- (4 - ethylpiperaz in - 1 - yl ) isoquinoline (0.71 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.13 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 




• 2HC1 



N. 
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it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted in ethyl acetate, washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 0.68 g of the free 
compound of the title compound as a pale brown amorphous. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

1 . 32 (t, J = 7 . 2Hz, 3H) , 2 . 57 (q, J=7 . 2Hz , 2H) , 2 . 77 (br- t , 4H) , 

3 . 16 (q, J=7 .2Hz, 2H) , 3 . 61 (br- t , 4H) , 7 . 5 3 (br - t , 1H) , 7.64(br- 

t,lH), 7.79(S,1H), 7 . 84 (d, J=8 . 0Hz, 1H) , 7 . 9 9 { d , J= 8 . 4Hz , 2H) , 

8 . 11 (d, J=8 . 4Hz, 1H) , 8 . 3 6 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 150-151. 5°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1.14 (t,J=7 .2Hz, 3H) , 

I. 34 (t, J = 7.2Hz,3H) , 3 . 2 0 - 3 . 27 (m, 2H) , 3 . 32 - 3 . 4 0 (m, 4H) , 

3 . 55 (br- 1, 2H) , 3 . 6 3 (br - d , 2H) , 4 . 04 (br - d, 2H) , 7 . 6 8 (br - t , 1H ) , 
7 . 80 (br- t, 1H) , 8.01 (d, J=8.4Hz,2H) , 8 . 0 5 ( d , J= 8 . 0Hz , 1H ) , 
8 . 16 (d, J=8 .4Hz, 1H) , 8.29(s,lH), 8 . 4 7 ( d , J= 8 . 4Hz , 2H ) , 

II . 07 (br- s, 1H) . 

MS (FAB) m/z 410(M+H)\ 

Example 367 Synthesis of 1 - ( 4 - pt.hy 1 pi pera v. i n - 1 - yl ) - 3 - ( 3 - 
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4 -Benzyloxy- 3 - f luorophenylboric acid (1.97 g) and 3- 
bromo - 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (2.57 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0 ) (0.09 g) in toluene 
(250 ml) and a 10% aqueous solution of sodium carbonate (150 
ml) in nitrogen atmosphere for 2 hr . 4 - Benzyloxy - 3 - 
f luorophenylboric acid (0.99 g) was additionally added thereto, 
and the mixture was heated under reflux for 30 min. 4- 
Benzyloxy- 3 - f luorophenylboric acid (1.43 g) was again added 
thereto, and the mixture was heated under reflux overnight . The 
organic layer was separated and extracted with 2N hydrochloric 
acid twice, and the resulting aqueous layer was washed with 
ethyl acetate. Then, it was adjusted to pH 10 by a 8N aqueous 
solution of sodium hydroxide, extracted with ethyl acetate, 
washed with a 10% aqueous solution of sodium carbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
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chromatography ( chloroform/me thanol system) , to give obtain 
1- (4 - ethylpiperazin- 1 -yl) -3- (4 -benzyloxy- 3 - 

f luorophenyl) isoquinoline (3.19 g) as a brown viscous oil. 

The resulting 1 - (4 - ethylpiperazin - 1 - yl )- 3 -( 4 - 
benzyloxy- 3 - f luorophenyl) isoquinoline (3.19 g) was converted 
into a hydrochloride in a conventional manner. The resulting 
hydrochloride was dissolved in methanol (200 ml) , followed by 
the addition of 10% palladium/carbon catalyst (0.31 g) , and the 
catalytic reduction was conducted at atmospheric pressure for 
3 days. The catalyst was filtered off, while the solvent was 
evaporated. Water was added to the resulting residue , followed 
by the addition of an aqueous solution of saturated sodium 
bicarbonate , and then the mixture was extracted with chloroform . 
The extract was washed with brine and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give obtain l-{4- 
ethylpiperazin- 1 -yl) -3- (3-fluoro-4- 

hydroxyphenyl ) isoquinoline (1.01 g) as a pale brown viscous 
oil . 

Sodium hydride (0.03 g) was washed with n-hexane, 
suspended in N , N - dime thy 1 formamide (2 ml) and stirred under 
ice-cooling. To the resulting mixture was added the resulting 
1- ( 4 - ethylpiperazin - 1 - yl ) -3- (3-fluoro-4- 
hydroxyphenyl) isoquinoline (0.20 g) dissolved in N,N- 
dimethylf ormamide (2 ml) , and the mixture was stirred at room 
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temperature for 50 min. The mixture was again ice-cooled, 
followed by the addition of 2 - me thoxy ethyl bromide (79 ml) , and 
the mixture was stirred in nitrogen atmosphere at 50 C overnight . 
Water was added to the reaction solution, and the mixture was 
extracted with ethyl acetate . The organic layer was washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chloroform/me thanol system) , to 
give 0.16 g of the free compound of the title compound as a pale 
brown viscous oil. 
Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

2 . 55 (q, J = 7 .2Hz, 2H) , 2 . 75 (br- t , 4H) , 3.47(s,3H), 3 . 5 8 (br - t , 4H) , 

3 .79-3 . 82 (m, 2H) , 4 . 24 - 4 . 2 6 (m, 2H) , 7 . 06 (dd, J=8 . 6 , 8 . 6Hz , 1H) , 

7 . 45 (br- t, 1H) , 7 . 57 (br- 1, 1H), 7.59(s,lH), 7 . 76 (d, J=8 . 0Hz , 1H) , 

7 . 85-7 . 88 (m, 1H) , 7.95 (dd, J=2 . 0, 12 . 8Hz, 1H) , 

8.06 (d, J=8.4Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale yellowish 
brown powder . 
Hydrochloride : 
m.p. ; 112 .5-114°C 

'H-NMR (400MHz , DMSO-d 6 ) ; (5 (ppm) 1-. 33 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3.27(m,2H), 3 . 3 1 - 3 . 3 9 (m , 2H ) , 3.34(s,3H), 3 . 52 (br - t , 2H) , 
3 . 63 (br-d, 2H) , 3 . 7 1 - 3 7 3 (m , 2H) , 4 . 0 0 ( br - d , 2H) , 4.24- 
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4.26(m,2H), 7 . 3 1 ( dd , J= 8 . 8 , 8 . 8Hz , 1H) , 7 . 60 (br - t . 1H) . 
7 .74 (br- 1, 1H) , 7 . 95 - 8 . 06 (m, 3H) , 8.08(s,lH), 
8 . 11 (d, J=8 . 4Hz , 1H) , 10 . 9 6 (br-s, 1H) . 
MS (FAB) m/z 410{M+H) + . 

RxamplR 368 Synthesis of 1 - ( 4 - ethyl pi pers v. \ n - 1 - yl ) - 3 - (3 , S - 
dif luoro-4 -methoxyethoxyphfinyl ) isnqninnl inp di hydronhl nri dp 




4 -Benzyloxy- 3 , 5 -dif luorophenylboric acid (1.97 g) and 

3 - bromo- 1- (4 - ethylpiperazin- 1 -yl) i soquinol ine (5.20 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.50 g) in toluene 
(250 ml) and a 10% aqueous solution of sodium carbonate (150 
ml) in nitrogen atmosphere for 1 nr. 4 - Benzyloxy - 3 , 5 - 
dif luorophenylboric acid (1.15 g) was additionally added 
thereto, and the mixture was heated under reflux for 1 hr . 

4 - Benzyloxy- 3 , 5-dif luorophenylboric acid (1.15 g) was 
additionally added to the resulting mixture, and then heated 
under reflux overnight. The organic layer was separated and 
extracted with 2N hydrochloric acid twice. The resulting 
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aqueous layer was washed with ethyl acetate, adjusted to pH 10 
by a 8N aqueous solution of sodium hydroxide, extracted with 
ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography { chloroform/me thanol 
system), to give 1 - (4 - ethylpiperaz in - 1 - yl ) - 3 - ( 4 -benzyloxy - 
3 , 5 - dif luorophenyl ) isoquinoline (6.44 g) as a brown viscous 
oil. 

The resulting 1 -( 4 - ethylpiperaz in - 1 - yl )- 3 -< 4 - 
benzyloxy- 3 , 5 - dif luorophenyl ) isoquinoline (6.44 g) was 
converted into a hydrochloride in a conventional manner. The 
hydrochloride was dissolved in methanol (200 ml) , followed by 
the addition of 10% palladium/carbon catalyst (0.48 g), and then 
the catalytic reduction was conducted at atmospheric pressure 
overnight. The catalyst was filtered off, while the solvent 
was evaporated. Water was added to the resulting residue, 
followed by the addition of an aqueous solution of saturated 
sodium bicarbonate, and the mixture was extracted with 
chloroform. The extract was washed with brine, dried over 
magnesium sulfate, and the solvent was evaporated, to give 
obtain 1 - (4 - ethylpiperaz in- 1 -yl ) - 3 - (3,5 -dif luoro- 4 - 
hydroxyphenyl) isoquinoline (3.36 g) as a pale brown amorphous . 

Sodium hydride (0.04 g) was washed with n-hexane, 
suspended in N, N- dimethyl formamide (2 ml) and stirred under 
ice-cooling. The above - described 1 - (4 - ethylpiperazin- 1 - 
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yl ) - 3 - ( 3 , 5 - dif luoro - 4 - hydroxyphenyl ) isoquinoline (0.30 g) 
dissolved in N, N -dime thy lformamide (2 ml) was added thereto, 
and the mixture was stirred at room temperature for 50 min. The 
mixture was again ice-cooled, followed by the addition of 
2 -methoxyethyl bromide (115 ml), and the mixture was stirred 
in nitrogen atmosphere at 50 C overnight. Water was added to 
the reaction solution, and then it was extracted with ethyl 
acetate. The extract was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.26 g of 
the free compound of the title compound as a brown viscous oil. 
Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 
2 . 55 (q, J=7 . 2Hz, 2H) , 2 . 7 5 (br - t , 4H) , 3.46(s,3H), 3 . 5 6 (br - t , 4H) , 
3 .74-3 .76 (m, 2H) , 4 . 32 - 4 . 34 (m, 2H) , 7 . 47 (br- 1 , 1H) , 7.57(s,lH), 
7 . 59 (br- t, 1H) , 7 . 6 9 - 7 . 7 7 (m , 3H) , 8 . 0 6 ( d , J= 8 . 0Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with methanol/ether , to give the title compound as a pale 
yellowish brown powder. 
Hydrochloride : 
m.p.; 110-112 °C 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1. 34 ( t , J = 7 . 2Hz , 3H) , 3.19- 
3.26(m,2H), 3 . 3 0 - 3 . 37 (m , 2H ) , 3.31(s,3H), 3 . 55 (br- t , 2H) , 
3 . 62 (br-d, 2H) , 3 . 65 - 3 . 67 (m, 2H) , 4 . 01 (br-d, 2H) . 4.28- 
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4.30(m,2H), 7 . 64 (br- 1 , 1H) , 7 . 77 (br - 1 , 1H) , 7 . 93 - 7 . 8 0 (m, 3H) , 
8.13 (d, J=8.4Hz,lH) , 8.18(s,lH), 11 . 20 (br- s , 1H) . 
MS (FAB) m/z 428 (M+H)*. 

Ryampip 369 Synthesis of 1 - (4 - ethylpiperazin - 1 -yl ) - 3 - [3 - 

flnnrn-A - (2 - hyd rnxyp thoxy ) phenyl ] i soqn inolinf- 

d i hyd r o chloride 



F 




- J- 

Sodium hydride (0.08 g) was washed with n-hexane, 
suspended in N, N - dimethylf ormamide (0.5 ml) and stirred under 
ice-cooling, to which was then added 1- (4 - ethylpiperazin- 1 - 
yl) - 3 - (3 - f luoro-4 - hydroxyphenyl ) isoquinoline (0.50 g) 
obtained in the same manner as in Example 367 dissolved in 
N, N- dimethylf ormamide (2 ml), and the mixture was stirred at 
room temperature for 30 min. The mixture was again ice-cooled, 
followed by the addition of 2-(tert- 

butyldimethylsilyloxy) ethyl bromide (0.51 g) dissolved in 
N, N- dimethylf ormamide (1 ml), and the mixture was stirred in 
nitrogen atmosphere at 50 C overnight. Water was added to the 
reaction solution, and the mixture was extracted with ethyl 
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acetate. The extract was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give obtain 
1- (4 - ethylpiperazin- 1 -yl) -3- {3-fluoro-4- [2 - (tert- 
butyldimethylsilyloxy) ethoxy] phenyl} isoquinoline (0.62 g) as 
a pale brown viscous oil. 

The resulting 1 - (4 - ethylpiperazin - 1 - yl )- 3 - {3 - fluoro - 
4- [2- (tert-butyldimethylsilyloxy) ethoxy] phenyl} isoquinoline 
(0.62 g) was dissolved in tetrahydrof uran (6 ml) , to which was 
then added 1 . 0M tetrabutylammonium fluoride/ tetrahydrof uran 
solution (1.46 ml), and the mixture was stirred for 2 hr . The 
solvent was evaporated, and the resulting residue was dissolved 
in ethyl acetate, washed with water (three times) and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.42 g of 
the free compound of the title compound as a yellow powder. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 
2.56 (q, J = 7.2Hz,2H) , 2 . 7 6 (br - 1 , 4H) , 3 . 5 8 ( br - 1 , 4H) , 
4.02 (t,J=4.4Hz,2H) , 4.22 (t,J=4.4Hz,2H) , 

7 . 07 (dd, J=8 . 6, 8 . 6Hz, 1H) , 7 . 4 6 (br - t , 1H) , 7 . 5 9 (br - t , 1H) , 
7.61(s,lH), 7 . 78 (d, J=8 . 4Hz, 1H) , -7 . 8 7 - 7 . 9 0 (m , 1H) , 
7.96(dd,J=2.2,13. 0Hz , 1H) , 8 . 07 ( d , J= 8 . 4Hz , 1H) . 

The resulting free compound was converted into a 
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hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale 
yellowish brown powder. 
Hydrochloride : 
m.p.; 119-120°C 

'H-NMR (400MHz , DMSO-d 6 ) ; 5 (ppm) 1 . 3 3 ( t , J=7 . 2Hz , 3H) , 3.20- 
3.27(m,2H), 3 . 31 - 3 . 38 (m. 2H) , 3 . 52 (br- 1 , 2H) , 3 . 63 (br-d, 2H) , 
3 . 77 (t, J=5 . 0Hz , 2H) , 4 . 00 (br- d, 2H) , 4 . 1 5 ( t , J=5 . 0Hz , 2H) , 
7 . 31 (dd, J=8 . 8 , 8 . 8Hz, 1H) , 7 . 60 (br- t , 1H) , 7 . 74 (br- t , 1H) , 
7 . 96 (d, J = 8 . 0Hz , 1H) , 7 . 97 - 8 . 00 (m, 1H) , 

8.04 (dd,J=2. 0,13. 2Hz,lH) , 8.07(s,lH), 8 . 11 (d, J=8 . 4Hz , 1H) , 

10 . 93 (br-s, 1H) . 

MS (FAB) m/z 3 9 6 (M+H) * . 

Example 37Q Synthesis of 1 - (4 - ethyl pi ppra 7. \ n - 1 -yl) - 3 - [3 , 5 - 
di f 1 imrn - A - (2 -hydrnyypthnYy) p henyl ] t snqn innl ins 




Sodium hydride (0.07 g) was washed with n-hexane, 
suspended in N, N- dimethylf ormamide (0.5 ml) and stirred under 
ice-cooling, to which was then added 1 - (4 - ethylpiperazin- 1 - 
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yl) -3- (3, 5-dif luoro - 4 -hydroxy-phenyl ) isoquinoline (0.52 g} 
obtained in the same manner as in Example 3 68 dissolved in 
N, N- dimethyl formamide (2 ml), and the mixture was stirred at 
room temperature for 50 min. The mixture was again ice -cooled, 
followed by the addition of 2-(tert- 

butyldimethylsilyloxy) ethyl bromide (0.51 g) dissolved in 
N, N- dimethylf ormamide (1 ml), and the mixture was stirred in 
nitrogen atmosphere at 50°C overnight. Water was added to the 
reaction solution, and the mixture was extracted with ethyl 
acetate. The extract was washed with water and brine , and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system), to give l-(4- 
ethylpiperazin- 1 -yl) -3- {3, 5 - di f luoro - 4 - [2- (tert- 
butyldimethylsilyloxy) ethoxy] phenyl } isoquinoline (0.62 g) as 
a brown viscous oil. 

The resulting 1 - (4 - e thylpiperazin - 1 - yl ) - 3 - { 3 , 5 - 
difluoro-4- [2- (tert- 

butyldimethylsilyloxy) ethoxy] phenyl } isoquinoline (0.62 g) 
was dissolved in te trahydrof uran (6 ml) , to which was then added 
1 . 0M tetrabutylammonium fluoride/ te trahydrof uran solution 
(1.41 ml) , and the mixture was stirred for 75 min. The solvent 
was evaporated, and the resulting residue was dissolved in ethyl 
acetate, washed with (three times) and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
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chromatography (chlorof orm/methanol system) , to give 0.46 g of 
the free compound of the title compound as a pale brown powder. 
Free compound: 

1 H - NMR ( 4 00MHz , CDClj) ; <5(ppm) 1.18 (t,J-7 .2Hz, 3H) , 

2.56 (q, J=7.2Hz,2H) , 2 . 7 6 (br - t , 4H) , 3 . 58 (br- t, 4H) , 

3.93 (t, J = 4.4Hz,2H) , 4 . 3 1 ( t , J=4 . 4Hz , 2H) , 7 . 4 9 (br - 1 , 1H) , 

7.60(s,lH), 7 .61 (br-t, 1H) , 7 . 7 2 - 7 . 8 0 (m , 3H) , 

8 . 08 (d, J=8 .4Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from e thanol/ether , to give the title compound as a yellowish 
brown powder. 
Hydrochloride : 
m.p. ; 112.5-114°C 

'H-NMR (400MHz, DMSO- d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3 .27 (m, 2H) , 3 . 3 0 - 3 . 3 8 (m , 2H ) , 3 . 52 (br - 1 , 2H) , 3 . 63 (br-d, 2H) , 
3 . 71 (d, J=5 . 0Hz , 2H) , 4 . 2 0 { d , J=5 . 0Hz , 2H) , 7 . 64 (br - t , 1H) , 
7 .77 (br- t, 1H) , 7 . 92-7 . 99 (m, 3H) , 8 . 13 (d, J= 8 . 0Hz , 1H) , 
8.18(s,lH), 10 . 97 (br- s, 1H) . 
MS (FAB) m/z 414 (M+H)*. 

Fl x am pl e 371 Sy nt h esis of 1 - (4 - ethyl pi pera 7, i n - 1 -yl ) - 3 - [3 , 5 - 
difluoro-4- (2 - fluoroethoxy ) phenyl] i soquinol ine 
d.ihydrochl pride 
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F 




Sodium hydride (0.05 g) was washed with n-hexane, 
suspended in N, N - dimethylf ormamide (0.5 ml) and stirred under 
ice-cooling, to which was then added 1 - (4 - ethylpiperazin- 1 - 
yl) - 3 - (3 , 5 - dif luoro-4 -hydroxyphenyl ) isoquinoline (0.31 g) 
obtained in the same manner as in Example 368 dissolved in 
N, N- dime thy 1 f ormamide (2 ml), and the mixture was stirred at 
room temperature for 35 min . The resulting mixture was again 
ice-cooled, followed by the addition of 2 - f luoroethyl bromide 
(95 ml) , and the mixture was stirred in nitrogen atmosphere at 
50 C overnight. Water was added to the reaction solution, and 
the mixture was extracted with ethyl acetate extraction. The 
extract was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.20 g of 
the free compound of the title compound as a brown viscous oil. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; (5<ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 
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2.56 (q, J=7 .2Hz,2H) , 2 . 75 (br - t , 4H) , 3 . 57 (br - t , 4H) , 
4.43(dt,J=4.0,28. 4Hz, 2H) , 4.75(dt,J=4.0,47. 2Hz, 2H) , 
7 .48 (br- 1, 1H) , 7.58(s,lH), 7 . 6 0 (br - t , 1H) , 7 . 70 - 7 . 78 (m, 3H) , 
8 . 07 (d, J=8 . 8Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 105. 0-105. 5°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 3 2 ( t , J = 7 . 2Hz , 3H) , 3.21- 
3.28(m,2H), 3 . 3 1 - 3 . 3 9 (m, 2H) , 3 . 4 8 (br - 1 , 2H) , 3 . 64 (br-d, 2H) , 
4.03 (br-d,2H) , 4.43 (dt,J=3.8,30.4Hz,2H) , 

4 . 73 (dt, J=3 . 8 , 48 . 0Hz , 2H) , 7 . 6 5 ( br - t , 1H ) , 7 . 78 (br-t, 1H) , 

7 . 96 - 8 . 02 (m, 3H) , 8 . 1 3 ( d , J= 8 . 4Hz , 1H) , 8.20(s,lH), 10.57(br- 

s, 1H) . 

MS (FAB) m/z 416(M+H)\ 

Example 372 Synthesis of 1 - [ 4 - ( 2 - hyd roxye thy 1 ) p i ppra 7. \ n - 1 - 
yl ] - 3 - [A - (W- ethyl snl f amoyl ) phenyl ] i snqn innl i ne oxal ate 




• (COOH) 2 



N. 
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N-Ethyl -4 - tributylstannylbenzenesulf onamide (1.42 g) 
and 3 -bromo - 1 - (4 - f ormylpiperazin- 1 -yl ) isoquinoline (0.82 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 5N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system), to give l-(4- 
f ormylpiperazin- 1 -yl) -3- [4- (N - 

ethylsulf amoyl ) phenyl] isoquinoline (0.45 g) . 

To the resulting 1 - (4 - f ormylpiperaz in - 1 -yl ) - 3 - [4 - (N- 
ethylsulf amoyl ) phenyl] isoquinoline (0.45 g) were added 
ethanol (20 ml) and a 8N aqueous solution of sodium hydroxide 
(651 ml) , and the mixture was heated under reflux in nitrogen 
atmosphere for 1.5 hr. The solvent was evaporated, and to the 
resulting residue were added water and ethyl acetate. The 
organic layer was separated. Then it was washed with brine, 
and dried over magnesium sulfate.- The solvent was evaporated, 
to give 1- (piperazin - 1 -yl ) -3- [4- (N- 

ethylsulf amoyl) phenyl] isoquinoline (0.49 g) as a colorless 
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powder . 

The resulting 1- (piperazin-1 -yl) -3- [4- (N- 
ethylsulf amoyl) phenyl] isoquinoline (0.49 g) was dissolved in 
N, N- dimethyl formamide (10 ml), followed by the addition of 
triethylamine (290 ml) and ethylene bromohydrin (185 ml) , and 
the reaction mixture was reacted at 50 C overnight in nitrogen 
atmosphere. Water was added to the reaction solution, and the 
mixture was extracted with ethyl acetate. The ethyl acetate 
layer was washed with water (four times) and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.20 g of 
the free compound of the title compound as a colorless powder. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 8 (ppm) 1 . 14 ( t , J = 7 . 2Hz , 3H) , 

2 .71 (t, J=5.4Hz,2H) , 2 . 84 (br - t , 4H) , 3 . 07 (dq, J= 6 . 2 , 7 . 2Hz , 2H) , 

3 .59 (br-s, 4H) , 3 . 7 1 ( t , J = 5 . 4Hz , 2H) , 4 . 3 0 ( t , J= 6 . 2Hz , 1H) , 

7 . 54 (br- t, 1H) , 7 . 65 (br - 1 , 1H) , 7.79(s,lH), 7 . 84 ( d , J= 8 . 0Hz , 1H) , 

7 . 96 (d, J=8 . 6Hz, 2H) , 8 . 1 0 (d , J=8 . 4Hz , 1H) , 8 . 3 1 ( d , J= 8 . 6Hz , 2H ) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a colorless powder. 
Oxalate : 
m.p.; 172-174°C 

1 H-NMR(400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 00 ( t , J = 7 . 2Hz , 3H) , 2.79- 
2.86(m,2H), 2 .92 (br-s, 2H) , 3 . 15 (br - s , 4H) , 3 . 61 (br- s , 4H) , 
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3 .70 (t, J = 7 .2Hz, 2H) , 7 . 61 - 7 . 67 (m, 2H) , 7 . 77 (br- t , 1H) , 

7 . 91 (d, J=8 . 6Hz, 2H) , 8 . 01 (d, J=8 . 0Hz , 1H) , 8 . 12 { d , J = 8 . 4Hz , 1H ) , 

8.18(s,lH), 8 . 40 (d, J = 8 . 6Hz, 2H) . 

MS (FAB) m/z 441 (M+H)*. 

F.xampi e 373 Synthesis of 1 - [4 - { 2 -hydroxyethyl ) piparazi n - 1 - 
vl ] - ^ - (4 - /propyl sul f onyl ) phenyl 1 I soquinol ins oxa lats 



Propyl - (4 - tributylstannylphenyl ) sulf one (1.59 g) and 
3 -bromo - 1 - ( 4 - f ormylpiperazin- 1 - yl ) i soquinoline (0.93 g) were 
heated under reflux in the presence of 

tetrakis triphenylphosphinepalladium ( 0 ) (0.13 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 5N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
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resulting residue was purified by silica gel column 
chromatography (toluene/acetone system), to give l-(4- 
f ormylpiperazin- 1 -yl) -3- [4- 

(propylsulf onyl) phenyl] isoquinoline (0.76 g) . 

To the resulting 1 - (4 - f ormylpiperazin- 1 -yl) - 3 - [4 - 

(propylsulf onyl) phenyl] isoquinoline (0.72 g) were added 
ethanol (25 ml) and a 8N aqueous solution of sodium hydroxide 

(1.06 ml) , and the mixture was heated under reflux in nitrogen 
atmosphere for 1.5 hr . The solvent was evaporated, and to the 
resulting residue were added water and ethyl acetate. The 
organic layer was separated. Then, it was washed with brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
to give 1 - (piperazin- 1 -yl) -3 - [4 - 

(propylsulf onyl) phenyl] isoquinoline (0.61 g) as a colorless 
powder . 

The resulting 1 - (piperazin- 1 -yl) - 3 - [4 - 
(propylsulf onyl) phenyl] isoquinoline (0.61 g) was dissolved in 
N , N - dimethyl formamide (10 ml), followed by the addition of 
triethylamine (401 Ml) and ethylene bromohydrin (255 Ml) , and 
the resulting reaction mixture was reacted at 50 C overnight 
in nitrogen atmosphere. Water was added to the reaction 
solution, and the mixture was extracted with ethyl acetate . The 
ethyl acetate layer was washed with water (four times) andbrine, 
and dried over magnesium sulfate.- The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.59 g of 
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the free compound of the title compound as a colorless powder. 
Free compound: 

'H-NMR (400MHz, CDCI3) ; <5 (ppm) 1 . 02 ( t , J = 7 . 2Hz , 3H) , 1.74- 

1 . 83 (m, 2H) , 2 . 71 {t, J=5 . 4Hz , 2H) , 2 . 8 5 (br - t , 4H) , 3.09- 

3.13(m,2H), 3.59{br-s,4H) , 3 . 7 1 ( t , J= 5 . 4Hz , 2H) , 7 . 55 (br- t, 1H) , 

7 . 65 (br- t, 1H) , 7.81(s,lH), 7 . 85 ( d, J= 8 . 0Hz , 1H) , 

7.99(d, J=8.4Hz,2H) , 8 . 1 0 ( d , J= 8 . 4Hz , 1H ) , 8 . 35 (d, J=8 . 4Hz , 2H) . 

The resulting free comopund was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a colorless powder. 
Oxalate : 
m.p.; 127-129°C 

1 H-NMR(400MHz,DMSO-d s ) ; 5 (ppm) 0 . 94 ( t , J = 7 . 2Hz , 3H ) , 1.55- 
1.64(m,2H), 3 . 04 (br-s, 2H) , 3 . 2 7 (br - s , 4H ) , 3 . 31 - 3 . 35 (m, 2H) , 
3 . 66 (br-s, 4H) , 3 . 73 ( t , J = 5 . 6Hz , 2H) , 7 . 6 6 (br - t , 1H) , 7.78(br- 
t,lH), 8.01 (d, J=8.4Hz, 2H) , 8 . 03 (br- d, 1H) , 8 . 14 (d, J=8 . 4Hz , 1H) , 
8.24(s,lH) , 8 . 46 (d, J=8 . 4Hz , 2H) . 
MS (FAB) m/z 440(M+H)\ 

Example 374 Synthesis nf 1 - (A - Pthyl pi p P ra 7. \ n - 1 -yl ) - 3 - 
(phenyl thi i soquinol ine nxal afp 





N. 
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3 - Bromo - 1 - ( 4 - ethylpiperazin - 1 - yl ) isoquinol ine (0.51 g) 
was dissolved in tetrahydrof uran (20 ml) and cooled to -78 C 
in nitrogen atmosphere . To the mixture was added dropwise 2 . 5M 
(n-butyl) li thium/hexane solution (0.73 ml), and the mixture was 
further stirred for 1 hr. Subsequently, diphenyl disulfide 
(0.40 g) dissolved in tetrahydrof uran (10 ml) was added thereto, 
and the temperature was raised to room temperature under 
stirring overnight. Water was added thereto, and the mixture 
was extracted with ethyl acetate. The extract was washed with 
a 2N aqueous solution of sodium hydroxide (three times) and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (toluene/acetone system) , to give 
0.35 g of the free compound of the title compound as a yellow 
viscous oil . 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 14 ( t , J = 7 . 2Hz , 3H) , 

2.51 (q, J = 7.2Hz, 2H) , 2 . 6 5 (br - 1 , 4H) , 3 . 4 6 ( br - t , 4H ) , 6.87(s,lH), 

7.34-7.66 (m,8H) , 7 . 96 (d, J=8 . 0Hz , 1H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a colorless powder. 
Oxalate : 

m.p.; 181.5-183°C 

'H-NMR (400MHz, DMS0-d 6 ) ; <5 (ppm) 1 . 22 ( t , J = 7 . 2Hz , 3H) , 3.02- 
3.09(m,2H), 3 . 22 (br - s , 4H) , 3 . 53 (br- s , 4H) , 7 . 44 - 7 . 79 (m, 9H) , 
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8 . 02 (d, J=8 .4Hz, 1H) . 
MS (FAB) m/z 350 (M+H) * . 

Example 37 5 Synthesis of 1 - (4 - ethyl pi pera g i n - 1 -yl ) - 1 - f 4 - f 2 - 
oxopropyl) phenyl] i soqui nol i ne di hydroch l o ri de 



(4 -Tributylstannyl) phenyl acetone (2.23 g) and 3- 
bromo-1- (4-ethylpiperazin-l-yl) isoquinoline (1.41 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.21 g} in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
aqueous layer was washed with ethyl acetate. Then, it was 
adjusted to pH 10 by a 8N aqueous solution of sodium hydroxide, 
extracted with ethyl acetate, washed with a 10% aqueous solution 
of sodium carbonate and brine , and dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0 . 97 g of the free compound of the title compound 
as a pale brown amorphous. 
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Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 5 (ppm) 1 . 18 < t , J = 7 . 2Hz , 3H) , 2.19{s,3H), 
2.56(q, J = 7.2Hz,2H) , 2 . 76 (br- t, 4H) , 3 . 5 9 (br - t , 4H ) , 3.75(s,2H), 
7.31(d,J=8.4Hz,2H) , 7 . 47 (br - t , 1H) , 7 . 59 (br - t , 1H ) , 7. 69 ( s, 1H) , 
7.79(d, J=8.0Hz,lH) , 8 . 08 (d, J=8 . 0Hz , 1H) , 8 . 1 5 ( d , J=7 . 2Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with methanol/ I PE , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 125-126°C 

: H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 3 2 ( t , J = 7 . 2Hz , 3H) , 2.17(s,3H), 

3.21-3.28 (m,2H) , 3 . 31 - 3 . 40 (m, 2H) , 3 . 4 9 (br - 1 , 2H ) , 3.63(br- 

d,2H), 3.84(s,2H) / 4 . 01 (br- d, 2H) , 7 . 3 3 ( d , J= 8 . 4Hz , 2H) , 

7 . 61 (br- t, 1H) , 7 .75 (br- t, 1H) , 7.99 (d, J=7 . 6Hz, 1H) , 8 . 08 (s, 1H) , 

8.13-8.16 (m,3H) , 10 . 59 (br- s , 1H) . 

MS (FAB) m/z 374 (M+H) * . 

Example 37 6 Synthesis of 1 - (4 - ethyl pi pera 7. i n - 1 -yl ) - 3 - \A - f 7. - 
hydroxypropyl ) phenyl 1 i snqinnnl i ne nxal afp 




N. 
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1- (4-Ethylpiperazin-l-yl) -3- [4- (2- 
oxopropyl) phenyl] isoquinoline (0.27 g) obtained in the 
previous Example was dissolved in methanol (40 ml) , to which 
was then gradually added sodium borohydride. The 
disappearance of the starting material was confirmed by TLC; 
and then, the solvent was evaporated. Water was added to the 
resulting mixture, and then the mixture was extracted with ethyl 
acetate. The resul ting product was washed wi th brine , and dried 
over magnesium sulfate. The solvent was evaporated, to give 
0.25 g of the free compound of the title compound as a colorless 
viscous oil . 
Free compound: 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5(ppm) 1 . 1 8 ( t , J=7 . 0Hz , 3H) , 
1 . 29 (d, J=6 . 0Hz , 3H) , 2 . 57 (q, J=7 . 2Hz , 2H) , 2 . 7 3 - 2 . 7 8 (m , 5H} , 
2.86 (dd,J = 4. 6, 13.4Hz, 1H) , 3 . 6 0 (br - 1 , 4H ) , 4 . 04 - 4 . 13 (m, 1H) , 
7.32 (d, J=8.4Hz,2H) , 7 . 46 (br- t , 1H) , 7 . 5 9 (br - t , 1H ) , 7.68(s,lH), 
7 . 79 (d, J=8 . 0Hz , 1H) , 8 . 0 8 (d , J= 8 . 4Hz , 1H) , 8 . 1 3 ( d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then reprecipi tated with 
ethanol/lPE, to give the title compound as a pale brown powder. 
Hydrochloride : 
m.p.; 174-176°C 

1 H-NMR(400MHz,DMSO-d s ) ; 6 (ppm) 1 . 07 (d, J=6 . 4Hz , 3H) , 

1 . 2 6 (t, J = 7 . 2Hz, 3H) , 2 . 6 3 ( dd , J= 6 . 2 , 13 .4Hz , 1H) , 

2.76 (dd,J=6. 6, 13.4Hz, 1H) , 3 . 15 (br- q, 2H) , 3 . 3 9 (br - s , 4H) , 

3 . 67 (br-s, 4H) , 3 . 83 - 3 . 91 (m, 1H) , 7 . 3 3 ( d , J= 8 . 4Hz , 2H) , 
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7 . 59 (br- 1, 1H) , 7 . 73 (br - 1 , 1H) , 7 . 97 (d, J=8 . OHz , 1H) , 8.03(s,lH) , 

8.09-8.12<m,3H) . 

MS (FAB) m/z 37 6 (M+H) * . 

Kxamplf -377 Rynfhpsis of 1 - U - Pthyl pi ppra 7. \ n - 1 - yl) - T - f 4 - / 0. - 
hydroxy- ? -mpfhyl pi-opyl ) phenyl ] i snqii i nnl i ne nxal af.s 



1- (4 -Ethylpiperazin-1 -yl) -3- [4- (2- 
oxopropyl ) phenyl] isoquinoline (0.27 g) obtained in Example 375 
was dissolved in tetrahydrof uran (10 ml) , and the mixture was 
stirred under ice-cooling. To the resulting mixture was added 
3 . 0M methylmagnesium bromide/ether solution (0.44 ml), and the 
resulting mixture was further stirred for 20 rain. Then, an 
aqueous solution of ammonium chloride and ethyl acetate were 
added thereto, and the mixture was stirred, to separate the 
organic layer. The resulting organic layer was washed with 
brine, dried over magnesium sulfate and the solvent was 
evaporated, to give 0.25 g or the free compound of the title 
compound as a pale brown amorphous . 
Free compound: 



2 H - NMR ( 4 0 0MHz , CDC1 3 ) ; 5 (ppra) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.28(s,6H), 




(COOH) 2 



N, 
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2.56 (q, J = 7 .2Hz, 2H) , 2 . 77 (br- t , 4H) , 2.84(s,2H). 3 . 60 (br- 1 , 4H) , 
7 . 32 (d, J=8 .2Hz, 2H) , 7 . 4 6 (br - 1 , 1H) , 7 . 5 9 (br- 1 , 1H) , 7 . 69 (s, 1H) , 
7.79(d, J=8.4Hz,lH) , 8 . 08 (d, J=8 . 4Hz , 1H) , 8 . 13 (d, J=8 . 2Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then reprecipi tated with 
ethanol/lPE, to give the title compound as a pale brown powder. 
Oxalate : 

m.p.; 184-186°C (decomp.) 

'H-NMR (4 0 0MHz,DMSO-d 6 ) ; 8 (ppm) 1 . 10 (s, 6H) , 1 .26 (t. J-7 .2Hz, 3H) , 
2.17(s,2H), 3.12-3.18(m,2H) , 3 . 3 9 (br - s , 4H) , 3 . 67 (br- s , 4H) , 
7.34 (d, J=8.0Hz,2H) , 7 .59 (br- t, 1H) , 7 . 73 (br- t , 1H) , 
7 .97 (d, J=7 . 6Hz, 1H) , 8.04(s,lH), 8 . 0 8 - 8 . 12 (m , 3H) . 
MS (FAB) m/z 390 <M+H)\ 

Kyampip 378 Synthesis of 1 - (4 - e thylpiperazin - 1 - yl ) - 3 - ( 2 - 
pyridylthio) isoquinoline oxalate 




3 -Bromo-1- (4 - ethylpiperazin - 1 -yl ) isoquinoline (0.44 g) 
was dissolved in t etrahydrof uran (20 ml), and the mixture was 
cooled to -78°C in nitrogen atmosphere. To the resulting 
mixture was added dropwise 2 . 5M - (n - butyl ) li thium/hexane 
solution (0.57 ml) , and the mixture was further stirred for 30 

718 



8046PCT 



min. Subsequently, di ( 2 - pyridyl ) di sul f ide (0.31 g) dissolved 
in tetrahydrof uran (5 ml) was added to the resulting mixture, 
of which the temperature was raised to room temperature under 
overnight stirring. Water was added thereto, and the mixture 
was extracted with ethyl acetate extraction. The resulting 
extract was washed with a 2N aqueous solution of sodium 
hydroxide (three times) and brine sequentially, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.05 g of the 
free compound of the title compound as a yellow viscous oil. 
Free compound: 

a H-NMR (4 00MHz, CDC1 3 ) ; 5(ppm) 1 . 14 ( t , J=7 . 2Hz , 3H) , 

2.51(q, J=7.2Hz,2H) , 2 . 65 (br- t , 4H) , 3 . 4 6 (br - t , 4H) , 

7 . 09 (ddd, J=l . 1, 4 . 9 , 7 . 5Hz , 1H) , 7 . 39 - 7 . 41 (m, 1H) , 7.46- 

7.61(m,4H), 7 . 66 (d, J=8 . 0Hz , 1H) , 8 . 03 (d, J=8 . 4Hz , 1H) , 8.49- 

8 . 51 (m, 1H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a colorless powder. 
Oxalate : 

m.p.; 17 8-181°C (decomp.) 

V.-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H) , 3.02 (br- 
s,2H), 3 . 20 (br- s ( 4H) , 3 . 51 (br- s,-4H) , 

7.25 (ddd, J=0 . 8,4.9,7. 4Hz, 1H) , 7.34 (ddd, J=0 . 8 , 0 . 8 , 7 . 4Hz , 1H) , 
7 . 65 (br- t, 1H) , 7 .70-7 .78 (m, 2H) , 7.71(s,lH), 
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7.90 (d, J=8.8Hz, 1H) , 7 . 10 (d, J = 8 . 0Hz , 1H) , 8 . 47 - 8 . 49 (m. 1H) . 
MS (FAB) m/z 351(M+H)\ 

Example 379 Synt.hfisis nf 1 - f 4 - fthyl pi ppra7 i n - 1 -yl ) - 3 - (4 - 
h utyrylphenyl ) isoqiiinoline dihytirnrMnrirlP 




(n-Propyl) [ (4 - tr ibutyls tannyl ) phenyl] ketone (1.57 g) 
and 3-bromo-l- (4 - ethylpiperazin- 1 - yl ) isoquinoline (0.99 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.14 g), in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
resulting filtrate was extracted with 2N hydrochloric acid. 
The resulting aqueous layer was washed with ethyl acetate, 
adjusted to pH 10 with a 8N aqueous solution of sodium hydroxide, 
and then extracted with ethyl acetate. The resulting organic 
layer was washed with a 10% sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.84 g of the 
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free compound of the title compound as a pale brown amorphous. 
Free compound: 

^-NMR (400MHz, CDClj) ; <5(ppm) 1 . 04 ( t , J=7 . 2Hz , 3H) , 

1.18 (t, J=7.2Hz, 3H) , 1.81(tq, J=7. 2 ,7.2Hz, 2H) , 

2 . 56 (q, J=7 .2Hz, 2H) , 2 . 77 (br- t, 4H) , 3 . 0 0 ( t , J=7 . 2Hz , 2H) , 

3 . 61 (br- 1, 4H) , 7 .51 (br-t, 1H) , 7 . 62 (br- t , 1H) , 7.78(s,lH), 

7 . 83 (d, J=8 . 0Hz, 1H) , 8 . 06 (d, J=8 . 4Hz , 2H) , 8 . 1 0 ( d , J= 8 . 4Hz , 1H) , 

8 .26 (d, J=8 .4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with methanol/lPE, to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 110-112.5°C (decomp.) 

a H-NMR (400MHz, DMSO-d 6 ) ; <5<ppm) 0.96 (t,J = 7.2Hz, 3H) , 
1 . 34 (t, J=7 .2Hz, 3H) , 1 . 6 8 ( tq, J = 7 . 2 , 7 .2Hz, 2H) , 
3.06 (t, J = 7.2Hz,2H) , 3 . 2 0 - 3 . 2 9 (m , 2H ) , 3 . 32 - 3 . 40 (m, 2H) , 
3.55 (br-t, 2H) , 3 . 63 (br - d , 2H) , 4 . 03 (br-d, J = 7 . 2Hz , 2H) , 
7 . 66 (br- t, 1H) , 7 . 79 (br- t, 1H) , 8 . 04 ( d , J= 8 . 0Hz , 1H ) , 
8.10(d, J=8.4Hz,2H) , 8 . 1 5 ( d , J- 8 . 4H z , 1H ) , 8.25(s,lH), 
8 . 35 (d, J=8 .4Hz, 2H) , 11 . 03 (br - s , 1H) . 
MS (FAB) m/z 388(M+H) + . 

Example 3 80 Synthesis of 1 - ( A - ethy 1 pi pera 7. i n - 1 - yl ) - ^ - \ 4 - f 1 - 
hvdr oxvimdnobn tyl ) phenyl 1 i sngui nnl i 



721 



>8046PCT 



N-OH 




1- (4 -Ethylpiperazin-1 -yl) -3- (4- 
butyrylphenyl) isoquinoline (0.27 g) obtained in the previous 
Example was dissolved in ethanol (40 ml) , to which was then added 
a solution of hydroxylamine hydrochloride (0.14 g) and sodium 
acetate (0.22 g) dissolved in water (10 ml), and the mixture 
was heated under reflux. The solvent was evaporated, and the 
resulting residue was purified by NH-silica gel column 
chromatography (ethyl acetate/methanol system), to give 0.23 
g of the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 0 0 ( t , J = 7 . 2Hz , 3H) , 

1 . 19 (t, J=7 . 2Hz, 3H) , 1.60-1.67 (m,4H) , 2 . 59 (q, J=7 . 2Hz , 2H) , 

2 .79-2 . 85 (m, 6H) , 3 . 63 (br - 1 , 4H) , 7 . 47 (br - t , 1H) , 7 . 6 0 ( Br - 1 , 1H ) , 

7 . 72 -7 . 75 (m, 2H) , 7 . 8 0 (br - d , 1H ) , 8 . 08 (br - d , 1H ) , 8.18- 

8.21(m,2H), 8.32 (br-s, 1H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then r ecrys tal 1 i z ed from 
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methanol/IPE, to give the title compound as a colorless powder. 
Oxalate : 

m.p.; 179.5-180°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 8 (ppm) 0 . 94 ( t , J = 7 . 2Hz , 3H) , 

I. 26 (t, J=7.2Hz,3H) , 1 . 47 - 1 . 57 (m, 2H) , 2 . 76 (br- 1 , 2H) , 

3 . 11 (br-q, 2H) , 3 . 3 5 (br - s , 4H ) , 3 . 67 (br- s , 4H) , 7 . 62 (br- t , 1H) , 
7 .75 (br-t, 1H) , 7 . 7 8 (d, J=8 . 4Hz , 2H) , 8 . 0 0 { d, J= 8 . 0Hz , 1H) , 
8.11(s,lH), 8 . 12 (d, J=8 .4Hz, 1H) , 8 . 22 (d, J=8 . 4Hz , 2H) , 

II. 19 (br-s, 1H) . 

MS (FAB) m/z 403 {M+H)"\ 

Example 3 81 SynthRsis of 1 - f 4 - ethyl pi psr3 7. i n - 1 -yl ) - 3 - \A - ( W- 
Tnpthyl -M-p-ropyl rarbamnyl ) phenyl ] i snqiii nnl i ns 



o 




N • (COOH) 2 

'N 




N-Methyl -N-propyl -4 - tributylstannylbenzamide (2.36 g) 
and 3 -bromo - 1 - (4 - ethylpiperaz in - 1 - yl ) i soquinol ine (1.02 g) 
were heated under reflux overnight in the presence of 
tetrakis triphenylphosphinepalladium (0) (0.15 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
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extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate and adjusted to pH 10 by a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate, washed with a 10% aqueous solution of sodium carbonate 
and brine and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chlorof orm/methanol system) , to 
give 0.72 g of the free compound of the title compound as a pale 
yellow powder. 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0 . 8 0 (br - 1 , 1 . 5H) , 1 . 01 (br- 1 , 1 . 5H) , 
1 . 18 (t, J = 7 . 2Hz , 3H) , 1.56-1.75(m,2H) , 2 . 56 (q, J=7 . 2Hz , 2H) , 
2.77 (br-t,4H) , 3 . 0 0 - 3 . 54 (m, 5H) , 3 . 6 0 (br - t , 4H ) , 7 . 4 8 (br - t , 1H) , 
7 . 60 (br- t, 1H) , 7.73(s.lH), 7 . 80 (d, J=8 . 4Hz , 1H) , 
8 . 09 (d, J = 7 . 6Hz , 1H) , 8 . 21 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a pale brown powder. 
Oxalate : 
m.p . ; 131 - 132°C 

1 H-NMR(400MHz, DMSO-d 6 ) ; 6 (ppm) 0 . 7 1 (br - s , 1 . 5H ) , 0.93(br- 
s,1.5H), 1 . 26 ( t, J = 7 . 2Hz , 3H) , 1 . 5 1 - 1 . 6 7 ( br - d , 2H) , 2.94- 
3.66 (m, 15H) , 7 . 5 0 (br - t , t , 1H) , 7 . 7 6 (br - t , 1H) , 
8.01(d, J = 7.6Hz,lH) , 8.12-8.15 (m,-2H) , 8 . 26 (d, J=8 . 4Hz , 2H) . 
MS (FAB) m/z 417 (M + H) * . 

Example 382 Synthesis of 1 - (4-ethy1pippra7iTi-1 - yl ) - 3- 14 - f N - 
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(2-hydroxvethvl) -N-methyl rarhamoyllphenyl \ i snqiiinnl itip 

o 



N-Methyl-N- (2 -benzyloxyethyl) -4- 
tributylstannylbenzamide (1.93 g) and 3 -bromo - 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (0.93 g) were heated under 
reflux overnight in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.13 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate and adjusted to pH 10 by a 8N aqueous 
solution of sodium hydroxide, which was then extracted with 
ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine , and then dried over magnesium sulfate . The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chlorof orm/methanol 
system), to give 1 - ( 4 - e thylpiperazin - 1 - yl ) - 3 - {4 - [N - ( 2 - 
benzyloxyethyl) - N - me thylcarbamoyl ] phenyl } isoquinoline (0.69 
g) as a pale yellow viscous oil. 




N. 
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Sequentially, the resulting 1 - (4 - ethylpiperazin- 1 - 
yl) -3 - {4 - [N- (2 -benzyloxyethyl) - N - 

methylcarbamoyl] phenyl} isoquinoline (0.69 g) was converted 
into a hydrochloride in a conventional manner and then dissolved 
in methanol (50 ml) . To the resulting solution was added 10% 
palladium/carbon catalyst ( 0 . 20 g) , and the catalytic reduction 
was conducted at atmospheric pressure overnight. The catalyst 
was filtered off, while the solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.41 g of 
the free compound of the title compound as a pale yellow 
amorphous . 
Free compound: 

'H-NMR (400MHz, CDClj) ; <5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

2 . 57 (q, J=7 . 2Hz , 2H) , 2 . 7 7 (br - t , 4H ) , 3.13 (br-s, 3H) , 3.60(br- 

t,4H), 3 .77 (br-s, 2H) , 3 . 94 (br - s , 2H) , 7 . 49 (br- 1 , 1H) , 

7 . 57 (br-d, 2H) , 7.61 (br- t, 1H), 7 . 74 (s, 1H) , 7.81(d,J=8. 0Hz, 1H) , 

8 . 09 (d, J=8 . 4Hz , 1H) , 8 . 2 2 ( d , J= 8 . 0Hz , 2H ) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/IPE, to give the title compound as a pale brown powder. 
Oxalate : 
m.p . ; 116 - 118°C 

1 H - NMR (4 00MHz, DMSO- d s ) ; <5 (ppm) 1.2 6{t,J=7.2Hz,3H), 3 . 01 (s , 3H) , 
3 . 12 (br-q, 2H) , 3 . 3 6 (br - s , 6H) , 3 . 52 (br - s , 2H) , 3 . 67 (br - s , 4H) , 
7 .54 (d, J=8 .4Hz, 2H) , 7 . 6 3 (br - t , 1H ) , 7 . 7 6 (br - t , 1H ) , 
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8 . 00 (d, J=8 . 0Hz, 1H) , 8 . 12 - 8 . 14 (m, 2H) , 8 . 24 (br- d, 2H) . 
MS (FAB) m/z 419 (M+H) * . 

RyaTTvpl e 383 Synthesis of 1 - (4-pl-hylpipprazin-l - yl ) - 3 - T4 - (3 
hydroxy- 1 -methyl propyl ) phenyl 1 i snqninol ine oxal ate 




Ethyl 3 - {4 -Tributylstannylphenyl) butyrate (5.46 g) and 
3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (1.33 g) were 
heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.19 g) in xylene in 
nitrogen atmosphere . After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted in ethyl 
acetate. The organic layer was washed with a 10% aqueous 
solution of sodium carbonate and brine , and dried over magnesium 
sulfate. The solvent was evaporated , and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 1 - (4 - ethylpiperazin- 
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1-yl) -3- [4- (1-ethoxycarbonylpropan- 2 -yl) phenyl] isoquinoline 
(1.34 g) as a pale yellow viscous oil. 

Subsequently, the resulting 1 - (4 - ethylpiperazin- 1 - 
yl) -3- [4- (1-ethoxycarbonylpropan- 2 -yl) phenyl] isoquinoline 
(0 . 69 g) was dissolved in tetrahydrof uran (10 ml) . The solution 
was added to a suspension of lithium aluminum hydride (0.12 g) 
in tetrahydrof uran (20 ml) under cooling with a cooler of sodium 
chloride and ice, and the mixture was stirred for another 2 0 
min. Water (120 ml) , a 5N aqueous solution of sodium hydroxide 
(120 ml) and water (360 ml) were added to the reaction solution 
in this order, and then the resulting precipitates were filtered 
off. The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0.32 g of the free compound of the title compound 
as a pale brown viscous oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 { t , J = 7 . 2Hz , 3H) , 
1.3 3 (d, J=7 .2Hz, 3H) , 1 . 91 (dt , J=7 . 2 , 7 . 2Hz , 2H) , 

2 . 56 (q, J = 7 . 2Hz , 2H) , 2 . 7 6 (br - t , 4H) , 2 . 9 6 ( tq , J= 7 . 2 , 7 . 2Hz , 1H ) , 
3 . 55-3 . 66 (m, 6H) , 7 . 3 1 ( d , J= 8 . 2Hz , 2H ) , 7 . 4 5 (br - t , 1H ) , 
7 . 58 (br- t, 1H) , 7.67(s,lH) , 7 . 79 (d, J=8 . 0Hz , 1H) , 
8.08(d,J=8.4Hz,lH), 9.06(d,J=8. 2Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/IPE, to give the title compound as a pale brown powder. 
Oxalate : 
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m.p.; 106-108°C 

1 H - NMR { 4 0 OMHz , DMSO - d 6 ) ; 8 (ppm) 1 . 24 (d, J=6 . 8Hz , 3H) , 

1.25 (t, J = 7 .2Hz, 3H) , 1 . 74 (br- q, 2H) , 2 . 86 - 2 . 95 (m, 1H) , 

3 .11 (br-s, 2H) , 3 . 2 8 - 3 . 3 8 (m, 6H) , 3 . 65 (br- s, 4H) , 

7 . 34 (d, J=8 .4Hz, 2H) , 7 . 59 (br- t , 1H) . 7 . 73 (br - t , 1H) , 

7.97 (d, J=8. 0Hz, 1H) , 8.03(s,lH), 8 . 11 (br-d, 3H) . 

MS (FAB) m/z 3 9 0 (M+H) * . 

Rvamplp 184 Synthesis of 1 - ( 4 - e thy 1 p i pera z i n - 1 - y 1 ) - 3 - f 4 - ( N 
propyl rarhamnyl ) -3 - f 1 uorophenyll i soqui nnline 
rli hyrirochl oride 



F O 




N- Propyl - 3 - f luoro - 4 - tributyls tannylbenzamide (2.23 g) 
and 3 -bromo - 1 - { 4 - e thylpiperaz in - 1 - yl ) isoquinoline (0.96 g) 
were heated under reflux overnight in the presence of 
tetrakis triphenylphosphinepalladium ( 0 ) (0.14 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
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solution of sodium hydroxide, and then extracted with ethyl 
acetate. The organic layer was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 0.83 g of the free 
compound of the title compound as a pale yellow powder. 
Free compound: 

'H-NMR (400MHz, CDCI3) ; 6 (ppm) 1 . 02 ( t , J = 7 . 2Hz , 3H) , 

1.18 (t, J=7 .2Hz, 3H) , 1.68 ( tq, J=7 . 2 , 7 . 2Hz , 2H) , 

2 . 56 (q, J = 7 . 2Hz, 2H) , 2 . 77 (br - t , 4H) , 3 . 4 6 - 3 . 51 (m, 2H) , 

3 . 60 (br- 1, 4H) , 6 . 80 - 6 . 86 (m, 1H) , 7 . 52 (br- 1 , 1H) , 7 . 63 (br- 1 , 1H) , 

7.75(s,lH), 7 . 82 (d, J=8 . 0Hz , 1H) , 7 . 9 8 - 8 . 02 (m , 2H) , 

8 . 09 (d, J=8 . 0Hz, 1H) , 8 . 19 (dt, J=8 . 2Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 124-125°C (decomp.) 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; 5 (ppm) 0 . 9 2 ( t , J = 7 . 6Hz , 3H ) , 

1.33 (t, J = 7 .2Hz, 3H) , 1 . 5 5 ( tq , J = 7 . 2Hz , 2H ) , 3 . 2 1 - 3 . 27 (m, 4H) , 

3 .32 -3 . 39 (m, 2H) , 3 . 5 3 (br - 1 , 2H ) , 3 . 64 (br - d, 2H) , 4 . 03 (br - d , 2H) , 

7 . 67 (br- t, 1H) , 7 . 73 (dd, J=7 . 8Hz , 1H) , 7 . 79 (br- t , 1H) , 

8 . 02 (d, J=7 . 6Hz, 1H) , 8 . 07 (br -d , 1H) , 8 . 1 0 (dd , J= 1 . 8 , 8 . 2Hz , 1H ) , 

8 . 15 (d, J=8 . 0Hz, 1H) , 8.26(s,lH), 8 . 3 6 (br - t , 1H ) , 10.89(br- 
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s, 1H) . 

MS (FAB) m/z 421 (M+H)\ 

F.yamplp 3R5 Synthesis of 1 - (4 - pfhyl pi ppra z i n - 1 -yl ) - 3 - [ 3 
f 1 unro-4 - ( 2 - hyd r nxys thy 1 ) pheny l ] i snqn innl i ne 

di hydrochl nri 



2- (3-Fluoro-4- tributylstannylphenyl) ethyl acetate (2.77 
g) and 3 -bromo - 1 - (4 - e thylpiperaz in - 1 -yl ) isoquinoline (1.19 g) 
were heated under reflux overnight in the presence of 
tetrakis triphenylphosphinepalladium ( 0 ) (0.17 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The organic layer was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, to give a mixture (1.44 
g) of 1 - (4 - ethylpiperazin- 1 -yl) - 3 - [3 - f luoro - 4 - ( 2 - 



F 




.OH 
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acetoxyethyl) phenyl] isoquinoline as a brown viscous oil and the 
starting material. 

Subsequently, the resulting mixture (1.44 g) was dissolved 
in methanol (30 ml) . A 5N aqueous solution of sodium hydroxide 
(11.8 ml) was added thereto, and the resulting mixture was 
stirred at room temperature for 2 hr . After the solvent was 
evaporated, water was added to the resulting residue, and then 
the mixture was extracted with ethyl acetate. The extract was 
washed with a 10% aqueous solution of sodium carbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.91 g of the 
free compound of the title compound as a pale yellow solid. 
Free compound: 

*H - NMR ( 4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 18 { t , J = 7 . 2Hz , 3H) , 

2 . 56 (q, J=7 . 2Hz, 2H) , 3 . 7 6 (br - t , 4H) , 2 . 9 8 ( t , J= 6 . 6Hz , 2H) , 

3 . 59 (br- t, 4H) , 3 . 9 1 ( t , J= 6 . 6Hz , 2H) , 7 . 33 (dd , J=8 . 0Hz , 1H) , 

7 .48 (br- t, 1H) , 7 . 6 0 (br- t, 1H) , 7 . 66 (s, 1H) , 7 .79 (d, J=8 . 0Hz, 1H) , 

7.86-7 .91 (m,2H) , 8 . 08 (d, J=8 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 213-215°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 33 ( t , J = 7 . 2Hz , 3H) , 
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2.82 (t, J = 6.8Hz, 2H) , 3 . 20 - 3 . 27 (m, 2H) , 3 . 31 - 3 . 39 (m, 2H) , 

3 . 51 (br- t, 2H) , 3 . 63 (br-d, 2H) , 3 . 6 5 ( t , J = 6 . 8Hz , 2H) , 4.01(br- 

d,2H), 7.45(dd, J=8.0Hz,lH) , 7 . 63 (br- 1 , 1H) , 7 . 7 6 (br - 1 , 1H) , 

7.93-8.00(m,3H) , 8 . 12 - 8 . 13 (m, 2H) , 1 0 . 7 8 (br - s , 1H) . 

MS ( FAB) m/z 380(M+H) + . 

Example 386 Synthes is of 1 - (4 - ethyl pi peraz in - 1 -yl) - 3 . - U .:_ U . 

hydroxy - 3 -mptiiyl propyl ) phenyl 1 i soqn i nol ine nxa 1 a f.R 




Methyl 2 -methyl- 3- (4 - tr ibutyls tannylphenyl ) propionate 
(2.69 g) and 3 -bromo - 1 - (4 - ethylpiperazin- 1 - yl ) isoquinoline 
(1.16 g) were heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.17 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The extract was washed- with a 10% aqueous solution 
of sodium carbonate and brine , and dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
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purified by silica gel column chromatography (toluene/acetone 
system), to give obtain 1 - (4 - ethylpiperazin- 1 - yl) - 3 - [4 - (2 - 
methoxycarbonylpropyl) phenyl] isoquinoline (1.34 g) in pale 
yellow viscous oil. 

Subsequently, the resulting 1 - (4 - ethylpiperazin- 1 - 
yl) - 3 - [4 - (2 -methoxycarbonylpropyl) phenyl] isoquinoline (1.34 
g) was dissolved in tetrahydrof uran (10 ml) . The solution was 
added to a suspension of lithium aluminum hydride (0.13 g) in 
tetrahydrofuran (20 ml) under cooling with a cooler of sodium 
chloride and ice, and the mixture was further stirred for 30 
min. Water (130 ml) , a 5N aqueous solution of sodium hydroxide 
(130 ml) and water (390 ml) were added to the reaction solution 
in this order, and the resulting precipitates were filtered off . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0 . 62 g of the free compound of the title compound 
as a pale brown viscous oil. 
Free compound: 

a H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 0 . 9 6 ( d , J= 6 . 8Hz , 3H ) , 
1.18 ( t, J=7 . 2Hz, 3H) , 1 . 96 -2 . 05 (m, 1H) , 

2 .49 (dd, J=8 . 0, 13 .6Hz, 1H) , 2 . 5 6 ( q , J = 7 . 2Hz , 2H ) , 2 . 7 6 (br - t , 4H) , 
2.82(dd,J=6.4,13. 6Hz, 1H), 3.52(dd,J=6.0,10. 8Hz , 1H) , 
3 . 58 (dd, J=6 . 0, 10 . 8Hz, 1H) , 3 . 5 9 (br - 1 , 4H ) , 7 . 2 8 ( d , J= 8 . 2Hz , 2H ) , 
7 .45 (br-t, 1H) , 7 . 58 (br- t, 1H) , 7.68(s,lH), 7 . 7 8 ( d , J = 7 . 6Hz , 1H ) , 
8.07{br-d,lH) , 8.10(d,J=8.2Hz,2H) . 

The resulting free compound was converted into an oxalate 
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in a conventional manner, and then recrys tallized from 
ethanol/lPE, to give the title compound as a pale brown powder. 
Oxalate : 
m.p.; 195-196°C 

L H-NMR (400MHz, DMSO-d s ) ; 8 (ppm) 0 . 82 (d, J=6 . 8Hz , 3H) , 
1.26 ( t , J=7 . 2Hz, 3H) , 1 . 7 9 - 1 . 88 (m, 2H) , 

2 . 35 (dd, J=8 . 6 , 13 . 2Hz, 1H) , 2 . 7 8 (dd , J=5 . 6 , 1 3 . 2Hz , 1H) , 
3.12 (br-q, 2H) , 3.2 6 (dd, J = 6 . 0 , 10 . 4Hz , 1H) , 

3. 31 (dd, J-6.0. 10.4Hz, 1H) , 3 . 3 6 (br - s , 4H) , 3 . 66 (br- s , 4H) , 
7 . 30 (d, J=8 . 0Hz, 2H) , 7 . 5 9 (br - 1 , 1H) , 7 . 73 (br - 1 , 1H) , 
7 .97 (d, J=8 . 0Hz, 1H) , 8.04(s,lH), 8 . 11 (d, J=8 . 0Hz , 2H) . 
MS (FAB) m/z 390(M+H)\ 

Tixampl p 3 87 Rynthpsi a of 1 - (4 - p. thylpipera z in - 1 -yl ) - 3 - [4 - 

(1 , 7 - rH hydroxys thy 1 ) phenyl ] isnquinol ine d i hydrochl or i de 

OH 




2 , 2 -Dimethyl - 3 - (4 - tribu tyl s tannylphenyl ) -1,3- 
dioxolane (3.64 g) and 3 - bromo - 1 - ( 4 - e thylpiperaz in - 1 - 
yl) isoquinoline (1.05 g) were heated under reflux overnight in 
the presence of tetrakis triphenylphosphinepalladium ( 0) (0.15 
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g) in xylene in nitrogen atmosphere. After cooling, the 
reaction solution was diluted with ethyl acetate and filtered. 
To the filtrate was added 2N hydrochloric acid, and the mixture 
was stirred at room temperature for 2 hr. The aqueous layer 
was washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The extract was washed with a 10% aqueous solution 
of sodium carbonate and brine, and dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) and then recrystallized from chlorof orm/n -hexane , to 
give 0.73 g of the free compound of the title compound as a pale 
brown powder . 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 8 { t , J = 7 . 2Hz , 3H) , 
2 . 56 (q, J=7 . 2Hz, 2H) , 2 . 7 6 (br - t , 4H ) , 3 . 5 8 (br - t , 4H ) , 
3 .72 (dd, J=8 . 0, 11. 2Hz, 1H) , 3 . 82 < dd, J = 3 . 6 , 11 .2Hz, 1H) , 
4.90(dd, J = 3.6,8.0Hz,lH) , 7 . 4 5 - 7 . 4 9 (m , 3H) , 7 . 5 9 (br - t , 1H ) , 
7.69(s,lH), 7 . 80 (d, J=8 . 0Hz , 1H) , 8 . 08 (d, J=8 . 4Hz , 1H) , 
8 . 17 (d, J = 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/lPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p. ; 132-133°C 
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1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 3 3 ( t , J=7 . 2Hz , 3H) , 3.20- 
3.27(m,2H), 3 . 3 1 - 3 . 3 9 (m, 2H) , 3 . 48 <d, J=6 . 0Hz , 2H) , 3.53{br- 
t,2H), 3 .63 (br-d, 2H) , 4 . 00 (br- d f 2H) , 4 . 61 ( t , J= 6 . 0Hz , 1H) , 
7 .47 (d, J = 8 .4Hz, 2H) , 7 . 6 1 (br - 1 , 1H) , 7 . 7 4 (br - t , 1H) , 
7 . 9 9 (d, J = 7 . 6Hz, 1H) , 8.07(s,lH), 8 . 11 - 8 . 15 (m, 3H) , 10.94(br- 
s, 1H) . 

MS (FAB) m/z 378 (M+H) * . 

Ry^pip 3fiS flynthe.qi s of 1 - (4 - ethyl pi pera 7 . i n - 1 -yl ) - 3 - f4 - ( 3 
hyrir-oxy- 3 -Tnsthyl butyl ) phenyl 1 i snqn innl ine <f i 1 hvdro ch 1 or i de 




4 - (4 -Tributylstannylphenyl) -2 -butanone (2.46 g) and 
3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl ) i soquinoline (1.41 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.22 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted in 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 

737 



8046PCT 



then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system), to give l-(4- 
ethylpiperazin-l-yl) -3- [4- ( 3 - oxobutyl ) phenyl ] isoquinoline 
(1.07 g) as a pale yellow viscous oil. 

The resulting 1 - (4 - ethylpiperazin - 1 -yl ) - 3 - [4 - ( 3 - 
oxobutyl) phenyl] isoquinoline (0.50 g) was dissolved in 
tetrahydrofuran (50 ml) , and the mixture was stirred under 
ice-cooling, to which was then added 3 . OM methylmagnesium 
bromide/ether solution (860 Ml) . The resulting mixture was 
stirred for 30 min. Then, 3 . 0M methylmagnesium bromide/ethyl 
ether solution (860 Ml) was additionally added thereto, and the 
resulting mixture was stirred for 2 hr. An aqueous solution 
of saturated ammonium chloride was added to the mixture and 
extracted with ethyl acetate . The organic layer was washed with 
brine and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (toluene/acetone system) , to give 
0.21 g of the free compound of the title compound as a colorless 
viscous oil. 
Free compound: 

"H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 ( t, J=7 . 2Hz , 3H) , 1.32(s,6H), 

1 . 82-1 . 86 (m, 2H) , 2 . 5 6 ( q , J = 7 . 2Hz , 2H ) , 2 . 7 5 - 2 . 7 9 (m , 6H) , 

3 . 59 (br- 1, 4H) , 7 . 31 (d, J = 8 . 0Hz , 2H) , 7 . 4 5 (br - 1 , 1H) , 7.58(br- 
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t,lH), 7.67(s,lH), 7.78 (d, J=8.0Hz,lH) , 8 . 07 (br - d , 1H) , 
8 . 09 (d, J=8 . 0Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a pale brown powder. 
Oxalate : 
m.p.; 205-206°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1.17(s,6H), 1.26 ( t , J=7 . 2Hz , 3H) , 
1.66-1.70 (m, 2H) , 2 . 6 6 - 2 . 7 0 (m, 2H) , 3 . 12 (br - q , 2H) , 3.36(br- 
s,4H), 3 . 66 (br- s, 4H) , 7 . 33 (d, J = 8 . 0Hz , 2H) , 7 . 5 9 (br - t , 1H ) , 
7 .73 (br-t, 1H) , 7 . 97 (d, J=8 . 0Hz, 1H) , 8.03(s,lH), 8.09- 
8 .12 (m, 3H) . 

MS (FAB) m/z 4 04 (M+H) * . 

Rv^TTiptP 389 Synthes is of 1 - f 4 - ethyl pi pera z i n - 1 -yl ) - 3 - f 4 - ( 3 - 
hydroxy- 7 , 7 -dimethyl propyl ) phen y l! i snquino l ine oxalate 




Methyl 2, 2 -dimethyl-3- (4- 
tributylstannylphenyl) propionate (2.81 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin- 1 -yl) isoquinoline (1.18 g) were heated under 
reflux overnight in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.17 g) in xylene in 
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nitrogen atmosphere . After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(toluene/acetone system), to give 1 - (4 - ethylpiperazin- 1 - 
yl) -3- [4- (2 -methoxycarbonyl -2 - 

methylpropyl) phenyl] isoquinoline (1.51 g) as a brown viscous 
oil . 

The resulting 1 - (4 -ethylpiperazin- 1-yl) - 3 - [4 - (2 - 
methoxycarbonyl -2 -methylpropyl) phenyl] isoquinoline (1.51 g) 
was dissolved in tetrahydrof uran (10 ml) . The solution was 
added to a suspension of lithium aluminum hydride (0.14 g) in 
tetrahydrof uran (20 ml) under cooling with a cooler of sodium 
chloride and ice, and the mixture was stirred for another 30 
min. To the resulting solution were sequentially added water 
(140 ml), a 5N aqueous solution of sodium hydroxide (140 ml) 
and water (420 ml) , and the resulting precipitates were filtered 
off. The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0 . 90 g of the free compound of the title compound 
as a pale brown viscous oil. 
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Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 0.93(s,6H), 1 . 18 { t , J = 7 . 2Hz , 3H) , 
2 . 56 (q, J=7 . 2Hz, 2H) , 2.64(s,2H), 2 . 7 6 (br - t , 4H) , 3.36(s,2H), 
3 . 60 (br-t, 4H) , 7 . 27 (d, J=8 . 0Hz , 2H) , 7 . 4 5 (br - t , 1H) , 7.58(br- 
t,lH), 7.68(s,lH), 7.79(d, J=8.0Hz,lH) , 8 . 0 8 (br - d , 1H) , 
8 .09 (d, J=8 . 0Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/IPE, to give the title compound as a pale brown powder. 
Oxalate : 
m.p.; 194-195°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 0.80(s,6H) , 1.26 ( t , J-7 . 2Hz , 3H) , 

2.56(s,2H), 3 . 10-3 . 16 (m, 2H) , 3.12(s,2H), 3 . 3 8 (br- s , 4H) , 

3 . 68 (br- s, 4H) , 7 . 28 (d, J=8 . 0Hz , 2H) , 7 . 5 9 (br - t , 1H) , 7.73(br- 

t,lH), 7 . 97 (d, J = 8 . 0Hz, 1H) , 8.04(s,lH), 8 . 10 (d, J=8 . 0Hz , 2H) , 

8 . 11 (br-d, 1H) . 

MS (FAB) m/z 404 (M+H) \ 

F.yample 390 Synthesis of 1 - (4 - e t . h y l pi . per az i n - ,.l. - . vl ) - 3 - f 3 ■ 5 - 
rH f 1 unrn-4 - ( 2 -hydrnyypfhnxy) phenyl 1 i sogninolirifi oxal ate 




• (COOH) 2 



"OH 



N. 
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3 -Methyl - 3 - (4 - tributyls tannylphenyl ) butyl acetate (4 . 05 
g} and 3 -bromo-1- (4-ethylpiperazin-l-yl) isoquinoline (1.10 g) 
were heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.16 g) in xylene in 
nitrogen atmosphere . After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resul ting "aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, to give a mixture (1.32 
g) of 1- (4-ethylpiperazin-l-yl) -3- [4- ( 3 - acetoxy- 1 , 1- 
dimethylpropyl) phenyl] isoquinoline as a brown viscous oil and 
the starting material. 

The resulting mixture (1.32 g) was then dissolved in 
methanol (30 ml) , to which was then added a 5N aqueous solution 
of sodium hydroxide (3.00 ml), and the mixture was stirred at 
room temperature for 1.5 hr . The solvent was evaporated, and 
water was added to the resulting residue and the resulting 
mixture was extracted with ethyl acetate. The organic layer 
was washed with a 10% aqueous solution of sodium carbonate and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (toluene/acetone system) , to give 
0 . 74 g of the free compound of the title compound as a pale yellow 
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sol id . 

Free compound: 

L H-NMR (400MHz, CDCI3) ; 8 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.40(s,6H), 
2.01 (t, J-7.4HZ, 2H) , 2 . 56 (q , J=7 . 2Hz , 2H) , 2 . 7 6 (br - 1 , 4H) , 
3 .55 (t, J = 7 .2Hz, 2H) , 3 . 59 (br - 1 , 4H) , 7 . 4 3 - 7 . 47 (m, 3H) , 
7 .58 (br-t, 1H) , 7.68(s,lH), 7 . 7 9 ( d , J= 8 . 0Hz , 1H) , 
8 . 07 (d, J=8 . 0Hz, 1H) , 8 . 12 ( d , J=8 . 4Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrys tallized from 
ethanol/ether , to give the title compound as a pale brown 
powder . 
Oxalate : 
m.p.; 134-135°C 

X H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1.2 6 ( t , J = 7 . 2Hz , 3H) , 1.32 (s,6H) , 

1 . 85 (t, J=7 . 6Hz, 2H) , 3 . 1 2 (br - q , 2H) , 3 . 23 (d, J=7 . 6Hz , 2H) , 

3 .36 (br-s,4H) , 3 . 6 7 (br - s , 4H) , 7 . 48 (d, J=8 . 4Hz , 2H) , 7.60(br- 

t,lH), 7 .73 (br- t, 1H) , 7 . 9 8 ( d , J= 8 . 0Hz , 1H) , 8.03(s,lH), 

8 . 11 (br-d, 1H) , 8 . 12 (d, J=8 . 4Hz , 2H) . 

MS (FAB) m/z 404 (M+H)*. 

F.xannple 391 Synthesis of 1- (4 - ethylpi peraz i n - 1 -yl) -3- [4- 

M , 3 - di hydroxy- 2 r 2 - d i mp thyl propyl ) phenyl 1 i soquinoline 
d i h ydrochloride 



743 



I8046PCT 



OH 




2,2,5, 5 -Tetramethyl-4 - (4 - tributylstannylphenyl) -1,3- 
dioxane (3.22 g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline (1.27 g) were heated under reflux overnight in 
the presence of tetrakistriphenylphosphinepalladium (0) (0.18 
g) in xylene in nitrogen atmosphere. After cooling, the 
reaction solution was diluted with ethyl acetate and filtered. 
To the filtrate was added 2N hydrochloric acid. The resulting 
mixture was stirred at room temperature for 20 min. The 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate . The organic layer was washed 
with a 10% aqueous solution of sodium carbonate and brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) and recrystallized 
from chlorof orm/n - hexane , to give 0.93 g of the free compound 
of the title compound as a pale brown powder. 
Free compound: 

744 



X H-NMR (400MHz, CDC1 3 ) ; 5 (ppm) 0.91{s,3H), 0.94 (s f 3H), 
1.18(t, J=7.2Hz,3H) , 2.56 (q, J=7.2Hz,2H) , 2 . 7 5 (br - t , 4H) , 
3.54-3.65(m,6H) , 4.73(s,lH), 7 . 44 (d. J=8 . 4Hz , 2H) , 7.46(br- 
t,lH), 7 . 59 (br-t, 1H) , 7.69(s.lH). 7 . 7 9 ( d , J= 8 . 4Hz , 1H ) , 
8 . 07 (d, J=8 .4Hz ,1H) , 8 . 15 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p.; 150. 5-151. 5°C 

1 H-NMR(400MHz,DMSO-d) ; 6 (ppm) 0.70(s,3H), 0.84 (s,3H), 

1.33 (t, J=7.2Hz,3H) , 3 . 16 (d, J-10 . 2Hz , 1H) , 3 . 21 - 3 . 27 (m, 2H) , 

3.34 (d,J=10. 2Hz, 1H) , 3 . 32-3 . 39 (m, 2H) , 3 . 51 (br - t , 2H) , 

3 . 6 3 (br-d, 2H) , 4 . 01 (br - d , 2H) , 4.56 (s,lH) , 7 . 42 (d, J=8 . 4Hz , 2H) , 

7 . 6 0 (br- t, 1H) , 7 .74 (br- 1, 1H) , 7 . 99 (d, J=8 . 0Hz , 1H) , 8 . 0 8 (s, 1H) , 

8 . 11 (br-d, 1H) , 8 . 13 (d, J=8 . 4Hz , 2H) , 10 . 7 9 (br - s , 1H) . 

MS (FAB) m/z 420 (M+H)*. 

Ryattipl p 392 Rynthpsis of 1 - ( 4 - e thy 1 p i pera z i n - 1 - vl ) - 3 - f 4 - \ 4 - 
( 7. -hydrnyypt-hyl ) tpt.rahyrl ropy ran - 4 - y 1 1 phen v" l 1 i som i innl i np, 

d i h ydrochl ori de 
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4- (2 -Acetoxyethyl) -4- (4- 
tributylstannylphenyl) tetrahydropyran (2.20 g) and 3-bromo- 
1- (4-ethylpiperazin-l-yl) isoquinoline (0.83 g) were heated 
under reflux overnight in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere . After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide , and then extracted wi th 
ethyl acetate. The extract was washed with a 10% sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, to give a mixture (1.14 g) of l-(4- 
ethylpiperazin- 1 -yl) -3- {4- [4- (2- 

acetoxyethyl) tetrahydropyran- 4 -yl] phenyl} isoquinoline as a 
brown viscous oil and the starting material. 

The resulting mixture (1.14 g) was subsequently dissolved 
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in methanol (30 ml) , followed by the addition of a 5N aqueous 
solution of sodium hydroxide (2.35 ml), and the mixture was 
stirred at room temperature for 5 hr . The solvent was 
evaporated. To the resulting residue was added water, and the 
mixture was extracted with ethyl acetate. The extract was 
washed with a 10% aqueous solution of sodium carbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.83 g of the 
free compound of the title compound as a pale yellow solid. 
X H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.92- 
1.99 (m,2H), 1.98(t, J=7.2Hz,2H) , 2 . 2 5 (br - d , 2H) , 
2 . 57 (q, J=7 . 2Hz , 2H) , 2 . 77 (br - t , 4H) , 3 . 4 6 ( t , J=7 . 2Hz , 2H) , 
3 . 59 -3 . 65 (m, 6H) , 3 . 8 0 - 3 . 85 (m, 2H) , 7 . 4 1 ( d, J= 8 . 4Hz , 2H) , 
7 .47 (br- t, 1H) , 7 . 6 0 (br - 1 , 1H) , 7 .70 (s, 1H) , 7 . 80 (d, J=8 . 0Hz, 1H) , 
8 . 08 (d, J=8 . 0Hz, 1H) , 8 . 17 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p. ; 138-139°C 

"H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1.34 (t,J = 7.2Hz, 3H) , 1.82- 
1.88(m,4H), 2 . 10 (br-d, 2H) , 3 . 08 - 3 . 16 (m, 2H) , 3 . 18 - 3 . 26 (m, 2H) , 
3 . 31 - 3 . 39 (m, 2H) , 3 . 4 5 (br - 1 , 2H ) , 3 . 53 - 3 . 63 (m, 4H) , 3.68- 
3 .74 (m, 2H) , 4.00{br-d,2H), 7.47(d,J=8.4Hz,2H), 7 . 6 1 (br - 1 , 1H) , 
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7 .75 (br-t. 1H) , 8.00 (d, J=8.0Hz, 1H) , 8.08(s,lH), 

8.12 (d, J=8.4Hz, 1H) , 8.17 (d, J=8.4Hz,2H) , 11 . 11 (br - s , 1H) . 

MS (FAB) m/z 446(M+H)\ 

TrvampiP Synthesis of 1 - U-etTiylpipprazin-l -yl ) -3- (2 

hydroxys thy 1 i ndan - 5 -yl ) i snqiiinnl inp d i hyd rochl or i de 



2-Ethoxycarbonyl-5 - ( tribu tyl s tannyl ) indane (3.04 g) and 
3 -bromo- 1 - (4 - ethylpiperazin - 1-yl) isoquinoline (0.87 g) were 
heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide , and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine , and dried over magnesium 
sulfate. The solvent was evaporated, to give l-(4- 
ethylpiperazin- 1 -yl) -3- (2 - ethoxycarbonylindan - 5 - 
yl ) isoquinoline (1.06 g) as a brown viscous oil. 




OH 
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The resulting 1 - (4 - ethylpiperazin - 1 -yl ) - 3 - ( 2 - 
ethoxycarbonylindan- 5-yl) isoquinoline (1.06 g) was dissolved 
in tetrahydrof uran (6 ml) . Under cooling with a cooler of 
sodium chloride and ice, the solution was added to a suspension 
of lithium aluminum hydride (0.10 g) in tetrahydrof uran (10 ml), 
and the mixture was stirred for 20 min. To the resulting 
solution were sequentially added water (100 ml) , a 5N aqueous 
solution of sodium hydroxide (100 ml) and water (300 ml) , and 
the resulting precipitates were filtered off. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (toluene/acetone system) , to give 
0.35 g of the free compound of the title compound as a pale yellow 
amorphous . 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 8 (ppm) 1 . 1 8 { t , J = 7 . 2Hz , 3H ) , 

2.56 (q, J = 7.2Hz,2H) , 2 . 72 - 2 . 86 (m, 7H) , 3 . 09 - 3 . 2 0 (m, 2H) , 

3 .58 (br-t,4H) , 3 . 7 0 ( d , J= 6 . 8Hz , 2H) , 7 . 29 (d, J=8 . 0Hz , 1H) , 

7 .44 (br- 1, 1H) , 7.57 (br- 1, 1H), 7 . 66 (s , 1H) , 7.78(d,J=8. 4Hz, 1H) , 

7 . 95 (br-d, 1H) , 8.01(s,lH), 8 . 07 ( d , J- 8 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p. ; 136 .5-138°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H ) , 2.57- 
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2.65(m,lH), 2 .70-2 . 80 (m, 2H) , 2 . 96 - 3 . 07 (m, 2H) , 3.21- 
3.27(m,2H), 3 . 3 1 - 3 . 4 0 (m , 2H ) , 3 . 41 (d, J=6 . 8Hz , 2H) , 3.49(br- 
t,2H), 3 . 64 (br-d, 2H) , 3 . 9 8 (br - d , 2H) , 7 . 32 (d, J=8 . OHz , 2H) , 
7.59 (br-t,lH) . 7.73 (br-t, 1H) , 7 . 97 { d, J= 8 . OHz , 2H) , 8.03(br- 
d,lH) , 8.04(s,lH), 8 . 11 (d, J=8 . OHz, 1H) , 10 . 7 9 (br- s . 1H) . 
MS (FAB) m/z 388 (M+H)*. 

Rvamplp 394 .Sy nt h e s i s o f 1 - ( 4 - e thy l pipe r a z I n - 1 - yl ) - 3 - [ ( 3 , 4 
rH hydm yymethyl ) phenyl 1 i soquinol ine di hydrnrhl nri r3e 




3 , 4 -Bis (acetoxymethyl) tributylstannylbenzene (1.91 g) 
and 3 -bromo- 1 - (4 - e thylpiperazin - 1 -yl) isoquinoline (1.00 g) 
were heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.14 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine , and dried over magnesium 
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sulfate. The solvent was evaporated, to give a mixture (1.36 
g) of 1- (4-ethylpiperazin-l-yl) -3- [3,4- 
bis (acetoxymethyl) phenyl] isoquinoline as a brown viscous oil 
and the starting material . 

The resulting mixture (1.36 g) was then dissolved in 
methanol (30 ml) , to which was then added a 5N aqueous solution 
of sodium hydroxide (7.22 ml) , and the mixture was stirred at 
room temperature for 1 hr . The solvent was evaporated, and to 
the resulting residue was added water, and then the mixture was 
extracted with ethyl acetate. The extract was washed with a 
10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.7 9 g of the 
free compound of the title compound as a pale yellow solid. 
l H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 
2 .55 (q, J=7 .2Hz, 2H) , 2 .76 (br-t, 4H) , 3 . 5 8 (br - 1 , 4H) , 4 . 81 (s, 2H) , 
4 . 87 (s, 2H) , 7 .46 (d, J = 7 . 6Hz, 1H) , 7.48 (br-t, 1H) , 7.60 (br-t, 1H) , 
7.70(s,lH), 7 .79 (d, J=8. 0Hz, 1H) , 8 . 07 - 8 . 11 (m, 2H) , 
8 . 17 (d, J=l . 6Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale brown 
powder. 

Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 34 ( t , J=7 . 2Hz , 3H) , 3.(m,2H), 
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3 .32-3 .40 (m, 2H) , 3 . 54 (br- 1 , 2H) , 3 . 64 (br-d, 2H) , 3 . 99 (br- d, 2H) , 

4.61(s,2H), 4.64(s,2H), 7 . 53 (d, J=8 . 2Hz , 1H) , 7 . 6 1 (br - 1 , 1H) , 

7 . 74 (br- t, 1H) , 8.02 (d, J=8.0Hz,lH) , 8.07(s,lH), 

8.08 (dd, J=2 .0,8. 2Hz, 1H) , 8 . 12 (d, J=8 . 8Hz, 1H) , 

8 . 23 (d, J=2 . 0Hz, 1H) , 11 . 11 (br- s , 1H) . 

MS (FAB) m/z 378 (M+H)*. 

m.p.; 130.5-132°C (decomp.) 

Exampl <q 3 9 5 Synthpsi s of 1-(4-p1 - .hy1pipftra7in-1-y1)-3-[4- 
(1 , A -rH oxan - 2 -yl ) phenyl 1 i snqiiinnl ins d i hydroch 1 or ide 



2 - (4 -Tributylstannylphenyl) - 1 , 4 - dioxane (2.63 g) and 
3 -bromo - 1 - (4 - e thylpiperaz in - 1 -yl ) i soquinol ine (1.15 g) were 
heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.16 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 




.O 



N. 
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ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 0.41 g of the free 
compound of the title compound as a pale brown viscous oil. 
Free compound: 

'H-NMR (400MHz, CDCI3) ; 5(ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 

2 .56 (q, J=7 .2Hz, 2H) , 2 . 7 6 (br- t , 4H) , 3 . 0 3 ( d , J=4 . 8Hz , 2H) , 

3 .59 (br-t, 4H) , 3 . 84 - 3 . 90 (m, 2H) , 3 . 93 - 3 . 99 (m, 2H) , 

5.12(t, J=4.8Hz,lH) , 7 .38 (d, J=8.2Hz,2H) , 7 . 4 5 (br - t , 1H) , 

7 . 58 (br- t, 1H) , 7.67(s,lH), 7 . 78 (d, J=8 . 0Hz , 1H) , 

8.07 (d, J=7 . 6Hz, 1H) , 8 . 11 (d, J=8 . 2Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 163-166°C (decomp.) 

'H-NMR (400MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 33 ( t , J = 7 . 2Hz , 3H) , 3.21- 

3.28(m,2H), 3 . 31 - 3 . 39 (m, 2H) , 3 . 3 9 ( d, J= 0 . 4Hz , 2H) , 3.50(br- 

t,2H), 3 . 63 (br-d, 2H) , 3 . 7 6 - 3 . 92 (m, 4H) , 4 . 01 (br- d, 2H) , 

5 . 03 (t, J=0 .4Hz, 1H) , 7 .38-7 .41 (m, 1H) , 7 . 5 8 - 7 . 6 3 (m, 1H ) , 7.72- 

7.78(m,lH), 7 . 99 (br-d, 1H) , 8 . 07 -8 . 16 (m, 5H) . 

MS ( FAB ) m/z 404(M+H)\ 

Exampl e 3 9 6 Synthesis of 1 - (4 - ethyl pi pera 7. i n - 1 - yl ) - 3 - [ 4 - 
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(fpf.rahyrjrnfnran - 2 -yl Iphp nyl] i snqn i nol ins dihydrnrhl nririp 




2 - (4 -Tributylstannylphenyl) tetrahydrof uran (1.88 g) and 
3-bromo-l- { 4 - ethylpiperazin- 1 - yl ) isoquinoline {1.18 g) were 
heated under reflux in the presence of 

tetrakis triphenylphosphinepalladium ( 0 ) (0.17 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate. Then, it was adjusted to 
pH 10 with a 8N aqueous solution of sodium hydroxide, extracted 
with ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) , to give 0.78 g of the free compound of the title compound 
as a pale yellow viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.81- 
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1.90<m,lH), 1.99-2.07 (m, 2H) , 2 . 32 -2 . 40 (m, 1H) , 
2.56(q, J=7.2Hz,2H) , 2 . 7 6 (br- t , 4H) , 3 . 5 9 (br - t , 4H) , 
3.9 7 (dt, J=6 .4, 8.0Hz, 1H) , 4 . 14 (dt, J = 6 . 8 , 8 . 4Hz , 1H) , 
4.97<t, J=7.0Hz,lH) , 7 . 43 (d, J=8 . 2Hz , 2H) , 7 . 4 5 (br - t , 1H) , 
7 .58 (br-t, 1H) , 7.69(s,lH), 7 . 79 (d, J=8 . 4Hz , 1H) , 
8 . 08 (d, J=8 . 8Hz, 1H) , 8 . 14 (d, J=8 . 2Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether, to give the title compound as a yellow 
powder. 

Hydrochloride : 
m.p.; 129-130°C 

*H - NMR ( 4 00MHz , DMSO - d 6 ) ; <5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 1.66- 
1.75(m,lH), 1.93-2 .01 (m, 2H) , 2 . 30 - 2 . 38 (m, 1H) , 3.20- 
3.27(m,2H), 3 . 31 - 3 . 39 (m, 2H) , 3 . 52 (br - 1 , 2H) , 3 . 6 3 (br - d , 2H) , 
3.81-3.87(m,lH), 3 . 9 8 - 4 . 05 (m, 3H) , 4 . 87 ( t , J = 7 . 2Hz , 1H) , 
7.45(d, J=8.4Hz,2H) , 7 . 6 1 (br - t , 1H) , 7 . 7 5 (br - t , 1H) , 
7 . 99 (d, J=8 .4Hz, 1H) , 8.08(s,lH), 8 . 12 (d , J= 8 . 8Hz , 1H) , 
8 . 16 (d, J=8 . 4Hz , 2H) . 10 . 92 (br - s , 1H) . 
MS (FAB) m/z 388 (M+H)*. 

Rvamplp ^97 .Sy nt hes is of 1 - (4 - ethyl pi pera 7. i n - 1 -yl ) - 3 - [4 - 
(c.i s -4 -hydroxy c y c] ohexyl )phenyl 1 i Koqninol ine 
hy dr o chloride 
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cis -4 - (Tributylstannylphenyl) cyclohexyl acetate (1.37 
g) and 3 -bromo - 1 - {4 - ethylpiperazin- 1 -yl) isoquinoline (1.11 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.16 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 with a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, to give a 
mixture (1.24 g) of 1 - (4 -ethylpiperazin- 1 -yl) - 3 - [4 - (cis -4 - 
acetoxycyclohexyl) phenyl] isoquinoline as a brown viscous oil 
and the starting material . 

Then, the resulting mixture (1.24 g) was dissolved in 
methanol (20 ml) . To the solution was added a 5N aqueous 
solution of sodium hydroxide (2.72 ml), and the mixture was 
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stirred at room temperature for 3.5 hr . The solvent was 
evaporated, and to the resulting residue was added water. The 
resulting mixture was extracted with ethyl acetate, washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.52 g of the 
free compound of the title compound as a pale brown amorphous. 
X H - NMR ( 4 0 0MHz , CDCl 3 ) ; <5(ppm) 1 . 18 ( t , J= 7 . 2Hz , 3H ) , 1.17 (br- 
t,4H), 1 . 94 (br- 1, 4H) , 2 . 56 (q, J = 7 . 2Hz , 2H) , 2 . 6 1 (br - 1 , 1H) , 
2.7 6 (br-t,4H) ,3.59 (br-t,4H) ,4.16 (s,lH) , 7 .35 (d, J=8 .4Hz,2H) , 
7 .45 (br- 1, 1H) , 7 . 5 8 (br - 1 , 1H ) , 7 . 67 (s, 1H) , 7 .78 (d, J=8 . 0Hz, 1H) , 
8 . 07 (br-d, 1H) , 8 . 10 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p. ; 152-153°C 

1 H-NMR(4 00MHz ( DMSO-d 6 ) ; <5(ppm) 1 . 3 2 ( t , J=7 . 2Hz , 3H) , 1.57 (br- 
t,4H), 1.77 (br-d, 2H) , 1 . 84 - 1 . 94 (m, 2H) , 2 . 5 8 (br - 1 , 1H) , 3.21- 
3.28(m,2H), 3 . 31 - 3 . 39 (m, 2H) , 3 . 47 (br - 1 , 2H ) , 3 . 6 4 (br - d , 2H) , 
3 . 92 (br- s, 1H) , 4 . 00 (br- d, 2H) , 7 . 3 6 ( d , J = 8 . 6Hz , 2H) , 7.60(br- 
t,lH), 7 .74 (br- 1, 1H) , 7 . 98 (br-d,-lH) , 8.05(s,lH), 
8 . 11 (d, J=8 . 6Hz, 2H) , 10 . 56 (br-s, 1H) . 
MS (FAB) m/z 416 (M+H) *. 
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Ryampl p "3 9ft Rynhhpsis of 1 - ( 4 - e thy 1 p i pera z i n - 1 - vl ) - 3 - f 4 
ffrans-4 -hyHroyynyrl nhpyyl ) phe nyl ] i snqn innl inp. 
rH bydr nr-hl nri de 




„„OH 



Trans-4- ( tributyls tannylphenyl ) cyclohexyl acetate(0.56 
g) and 3-bromo-l- (4 - ethylpiperazin - 1 -yl ) isoquinoline (0.46 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium(O) (0.06 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, to give a 
mixture (0.44 g) of 1 - (4 - ethylpiperaz in - 1 - yl ) - 3 - [4 - ( trans - 
4 - acetoxycyclohexyl ) phenyl] isoquinoline as a brown viscous 
oil and the starting material . 
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The resulting mixture (0.44 g) was then dissolved in 
methanol (8 ml) , to which was then added a 5N aqueous solution 
of sodium hydroxide (987 ml) , and the mixture was stirred at 
room temperature for 3 hr . The solvent was evaporated, and to 
the resulting residue was added water, and the mixture was 
extracted with ethyl acetate. The extract was washed with a 
10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.13 g of the 
free compound of the title compound as a pale brown amorphous. 
'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 1.40- 
1.50(m,2H), 1.53-1.63 (m,2H) , 1 . 97 (br - d , 2H) , 2 . 12 (br - d, 2H) , 
2 . 52 -2 . 59 (m, 1H) , 2 . 55 (q, J = 7 . 2Hz , 2H) , 2 . 75 (br - t , 4H) , 
3 .58 (br- 1, 4H) , 3 . 67 - 3 . 74 (m, 1H) , 7 . 3 0 (d, J=8 . 4Hz , 2H) , 
7 . 44 (br- 1, 1H) , 7.57 (br- 1 , 1H), 7.66(s,lH), 7.77(d,J=8. 0Hz , 1H) , 
8 . 06 - 8 . 10 (m, 3H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 157-158°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; (5 (ppm) 1 . 27 - 1 . 37 (m, 2H) , 

1 . 33 { t , J = 7 . 2Hz, 3H) , 1 . 47 - 1 . 58 (m, 2H) , 1 . 8 2 (br - d , 2H ) , 

1 . 95 (br-d, 2H) , 3 . 2 0 - 3 . 27 (m, 2H) , 3 . 31 - 3 . 38 (m, 2H) , 3.46- 
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3 . 53 (m, 3H) , 3 . 63 (br-d, 2H) , 3 . 9 9 (br- d, 2H) , 7 . 3 6 (d, J=8 . 4Hz , 2H) , 
7 . 60 (br-t, 1H) , 7 .74 (br- t, 1H) , 7 . 98 (d, J=8 . 0Hz, 1H) , 8 . 04 (s, 1H) , 
8 . 09-8 .12 (m, 3H) , 10 . 77 (br- s, 1H) . 
MS (FAB) m/z 416 (M + H)*. 

Rxsmpl p 3 99 Rynl-hp.qis of 1 - (4 - ethylpipera7 i n - 1 -yl ) - 3 - [4 - 
ftptratiydrnpyran-4 -yl ) methylphenyl 1 i soquinoline 
rH hydrochl nrids 



4 - (Tetrahydrof uran - 4 -yl ) methyltributylstannylbenzene 
(0.67 g) and 3 -bromo- 1- (4 - ethylpiperazin- 1 -yl) isoquinoline 
(0.59 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium ( 0 ) (0.08 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted in 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 with a 8N aqueous solution sodium 
hydroxide, extracted with ethyl -acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 




.0 



760 



98046PCT 



resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0-30 g of 
the free compound of the title compound as a pale yellow viscous 
oil. 

Free compound : 

1 H -NMR (4 0 0MHz , CDCI3 ) ; <5(ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 1.32- 
1.43(m,2H), 1 . 61 (br-d, 2H) , 1 . 7 5 - 1 . 8 6 (m , 1H ) , 
2.56(q, J=7.2Hz,2H) , 2 . 61 (d, J=6 . 8Hz , 2H) , 2 . 7 6 (br - t , 4H) , 
3.35{br-t,2H), 3 . 59 (br - 1 , 4H) , 3 . 96 (br- q, 2H) , 7 . 2 4 - 7 . 2 6 (m , 2H ) , 
7.45 (br- t, 1H) ,7.58 (br- t, 1H) , 7.68 (s,lH) , 7 . 79 (d, J=8 . 0Hz, 1H) , 
8. 07-8.11 (m, 3H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with in ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 182-184°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 19 - 1 . 3 0 (m, 2H) , 

1 . 33 (t, J = 7 . 2Hz, 3H) , 1 . 5 1 (br - d , 2H) , 1 . 72 - 1 . 84 (m, 1H) , 

2 . 58 (d, J = 7 . 2Hz, 2H) , 3 . 2 0 - 3 . 2 8 (m , 4H ) , 3 .31-3 .39 (m, 2H) , 

3 . 53 (br- t, 2H) , 3 . 62 (br- d, 2H) , 3 . 82 (br- q, 2H) , 3 . 99 (br - d, 2H) , 

7.31(d,J=8.4Hz,2H) , 7 . 6 0 (br- t , 1H) , 7 . 74 (br - t , 1H) , 

7 . 98 (d, J=7 . 6Hz, 1H) , 8.06(s,lH), 8 . 12 (br - d , 3H ) , 11.00(br- 

s, 1H) . 

MS (FAB) m/z 416 (M+H)\ 

Rxampl p 400 Synthe si s of 4 - c h l or o- 1 - (4 - ef.hylpi perazin - 1 - 
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yl ) - "3 - (4 -methoxyphenyl ) i Rnqninnl itip di hydrochl ori rle 




Phosphorus pentachlor ide (12.50 g) was added to 3- (4- 
methoxyphenyl ) - 1 , 2 - dihydroisoquinolin- 2 -one (5.03 g) 
obtained in Example 10-1, and the mixture was stirred at 140°C 
overnight. Water was added to the reaction solution, and the 
mixture was extracted with ethyl acetate. The extract was 
washed sequentially with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (ethyl acetate/n-hexane 
system) and recrystallized from chlorof orm/n - hexane , to give 
1 , 4 - dichloro- 3 - {4 -methoxyphenyl) isoquinoline (2.17 g) . 

To the resulting 1 , 4 - dichloro - 3 - (4 - 
methoxyphenyl ) isoquinoline (0.30 g) were added potassium 
carbonate (0.14 g) , N- ethylpiperazine (126 ml) and N,N- 
dimethylf ormamide (10 ml) . The resulting mixture was stirred 
at room temperature overnight. To the mixture was then added 
N-ethylpiperazine (126 ml) , and the mixture was stirred at room 
temperature for 4 hr . Still additionally, N-ethylpiperazine 
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(378 ml) was added thereto, and the mixture was stirred at 50°C 
for 1.5 hr. To the reaction solution was added water, and the 
mixture was extracted with ethyl acetate. The extract was 
washed sequentially with water (four times) and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/acetone system), to give 0.10 g 
of the free compound of the title compound as a colorless viscous 
oil . 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 

2 .54 (q, J=7.2Hz, 2H) , 2 . 72 (br- 1 , 4H) , 3 . 52 (br - t , 4H) , 3.88(s,3H), 

7 . 01 (d, J=9 . 0Hz, 2H) , 7 . 5 3 (br - t , 1H) , 7 . 7 2 (br - t , 1H) , 

7 . 88 (d, J=9 . 0Hz , 2H) , 8 . 09 (d, J=8 . 0Hz , 1H) , 8 . 27 (d, J=8 . 0Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 

m.p.; 200 . 5 - 201 . 5°C (decomp.) 

'H-NMR (4 00MHz, DMS0-d 6 ) ; <5 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 3.18- 
3.25(m,2H), 3 . 2 8 - 3 . 3 6 (m , 2H ) , 3 . 5 0 (br - 1 , 2H) , 3 . 58 (br - d , 2H) , 
3.84(s,3H), 3 . 95 (br-d, 2H) , 7 . 08 (d, J=9 . 0Hz , 2H) , 7 . 74 (br - t , 1H ) , 
7 . 81 (d, J=9 . 0Hz, 2H) , 7 . 9 3 (br - t , 1H) , 8 . 2 0 (d, J=8 . 0Hz , 1H) , 
8.26 (d, J=8.0Hz,lH) , 10 . 95 (br - s , 1H) . 
MS ( FAB ) m/z 382, 384(M+H)\ 

Fyampl ^ 4 01 Synt-hpsi s of 1 - (4 - pthyl pippra7in-1 -yl ) - 3 - f 4 - 
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( c i b - 4 - hyiirnyyfpfrahyfiT-npyran -7 - yl ) phenyl ) i snqn i nn l tup 
rH hydrn chl ori rie 



cis-4 -Acetoxy-2 - 
< tributylstannylphenyl) tetrahydrof uran (1.81 g) and 3- 
bromo - 1 - (4 - ethylpiperaz in - 1 -yl) isoquinoline (0.98 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.14 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted in 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, to give a 
mixture of 1 - (4 - ethylpiperazin - 1 -yl ) - 3 - [4 - ( cis - 4 - 
acetoxy te trahydropyran - 2 -yl ) phenyl] isoquinoline as a brown 
viscous oil and the starting material. 




'OH 



N. 
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Then, the resulting mixture was dissolved in methanol (20 
ml) . To the solution was added a 5N aqueous solution of sodium 
hydroxide (3.0 ml), and the mixture was stirred at room 
temperature overnight. The solvent was evaporated, and to the 
resulting residue was added water, and the mixture was then 
extracted with ethyl acetate . The extract was washed with brine 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.75 g of 
the free compound of the title compound as a pale brown 
amorphous . 

1 H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.55- 
1.72(m,2H), 1 . 97 -2 . 03 (m, 1H) , 2 . 21 - 2 . 27 (m, 1H) , 
2.56 (q, J=7.2Hz, 2H) , 2 . 76 (br- 1, 4H) , 3 . 59 - 3 . 6 5 (m, 5H) , 3.94- 
4.02(m,lH), 4.19-4.24 (m, 1H) , 4 . 39 (dd. J=2 . 0 , 11 . 4Hz , 1H) , 
7 .42-7 .48 (m, 1H) , 7 . 45 (d , J=8 . 4Hz , 2H) , 7 . 5 8 (br - t , 1H) , 
7.69(s,lH), 7 .79 (d, J=8 . 0Hz, 1H) , 8 . 0 8 ( d , J= 8 . 0Hz , 1H) , 
8.15 (d, J=8.4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p. ; 14 8-14 9.5°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1. 28 - 1 . 36. (m, 1H) , 

1 .34 (t, J = 7 .2Hz, 3H) , 1 . 39 - 1 . 49 (m, 1H) , 1 . 8 1 - 1 . 86 (m, 1H) , 2.06- 

2 . 11 <m, 1H) , 3 . 20 -3 . 26 (m, 2H) , 3 . 31- 3 . 39 (m, 2H) , 3.48- 
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3.64(m,5H), 3 . 74 - 3 . 82 (m, 1H) , 3 . 99 (br-d, 2H) , 4 . 02-4 . 07 (m, 1H) , 
4.38(dd, J=l. 6, 11.2Hz, 1H) , 7 . 46 (d, J=8 . 4Hz , 2H) , 7 . 6 1 (br - t , 1H) , 
7 .75 (br- t, 1H) , 7 . 99 (d, J=8 .4Hz, 1H) , 8.09(s,lH), 
8 . 12 (d, J=8 . 4Hz, 1H) , 8.16 (d, J=8.4Hz,2H) , 11 . 09 (br- s , 1H) . 
MS (FAB) m/z 418 (M+H)*. 

Kxampl e 402 Syn t h e sis of 1 - ( 4 - fit. hylpiperaz in - 1 - yl ) - 3 - [ 4 - 
(t- rans-4-hydroxytetrahydropyran-2-yl)pheny1 1 i soqiiinoline 
.di hydrorhl oride 



trans - 4 - Ace toxy - 2 - 
( tributylstannylphenyl) tetrahydropyran (3.35 g) and 3- 
bromo-1- (4 - ethylpiperazin - 1 - yl ) isoquinoline (1.36 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0 ) (0.19 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous phase was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 




"""OH 




N. 
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hydroxide, extracted with ethyl acetate, washed with brine , and 
dried over magnesium sulfate. The solvent was evaporated, to 
give a mixture of 1 - (4 - ethylpiperazin - 1 - yl ) - 3 - [4 - ( trans - 4 - 
acetoxytetrahydropyran- 2 -yl) phenyl] isoquinoline as a brown 
viscous oil and the starting material. 

Then, the resulting mixture was dissolved in methanol (20 
ml) . To the solution was added a 5N aqueous solution of sodium 
hydroxide (3.0 ml), and the mixture was stirred at room 
temperature overnight. The solvent was evaporated, and to the 
residue was added water, and the mixture was extracted with 
ethyl acetate . The extract was washed with brine and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 1.06 g of 
the free compound of the title compound as a brown amorphous. 
'H-NMR (400MHz, CDC1 3 ) ; 5 (ppm) 1 . 18 { t , J=7 . 2Hz , 3H) , 1.64- 
1.70(m,lH), 1 . 88-2 . 06 (m, 3H) , 2 . 56 (q, J = 7 . 2Hz , 2H) , 2.76(br- 
t,4H), 3 .59 (br- 1, 4H) , 3 . 95 - 4 . 00 (m, 1H) , 4 . 07 - 4 . 13 (m, 1H) , 
4 .34-4 .37 (m, 1H) , 4 . 89 (dd , J=4 . 8 , 9 . 2Hz , 1H) , 7 . 45 (br- t , 1H) , 
7 . 46 (d, J=8 . 4Hz, 2H) , 7 . 58 (br - 1 , 1H) , 7.69(s,lH), 
7 .79 (d, J=8 . 0Hz, 1H) , 8 . 07 ( d , J= 8 . 4Hz , 1H) , 8 . 14 ( d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/lPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 151-152. 5°C (decomp.) 
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'H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 1.55 (br- 
d,lH), 1.68 (br-t, 1H) , 1 . 75 - 1 . 86 (m, 2H) , 3 . 19 - 3 . 26 (m, 2H) , 
3.31-3.39 (m,2H) , 3 . 53 - 3 . 64 (m, 4H) , 3 . 82 (dd, J=4 . 6 , 10 . 6Hz, 1H) , 
3 .92-4 . 00 (m, 4H) , 4 . 7 9 ( dd , J= 2 . 0 , 11 .2Hz, 1H) , 
7.44{d, J=8.2Hz,2H) , 7 . 61 (br- t , 1H) , 7 . 75 (br- t, 1H) , 
7.99(d, J=8.0Hz,lH) , 8.08(s,lH), 8 . 12 ( d , J= 8 . 4Hz , 1H) , 
8 . 16 (d, J=8 . 2Hz, 2H) , 11.29 (br-s, 1H) . 
MS (FAB) m/z 418 (M+H)*. 

Ryampl p 403 Synt-.hf»sis of 1 - (4 - e thy Tp i pera 7. i n - 1 - yl) - 3 - f 4 - ( 2 - 
hydroyypropnxy) phpnyl ] i Roquinol ins d i hydrochl or i de 



According to the method of Example 7, l-(4- 
ethylpiperazin- 1 -yl) -3 - { 4 - hydroxypheny 1 ) isoquinoline was 
obtained. In the same manner as in Example 287, subsequently, 
1- (4-ethylpiperazin-l-yl) -3-{4 - [2- (R) - (tert- 

butyldimethyl si lyloxy) propoxy] phenyl } i soquinol ine (0.43 g) 
was obtained. 

To the resulting 1 - (4 - e thylpiperaz in - 1 - yl ) - 3 - { 4 - [2 - 
(R) - ( tert - butyldime thyl silyloxy) propoxy] phenyl } isoquinol ine 



OH 
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(0.43 g) were added methanol (10 ml) and 2N hydrochloric acid 
(50 ml) and dissolved, and the resulting mixture was stirred 
at room temperature for 4.5 hr . The solvent was evaporated, 
and the resulting residue was adjusted to pH 10 by a 8N aqueous 
solution of sodium hydroxide, which was then extracted with 
ethyl acetate. The extract was washed with brine and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.22 g of 
the free compound of the title compound as a colorless 
amorphous . 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 { t , J=7 . 2Hz , 3H) , 

1.32 (d, J-6.4Hz,3H) , 2 . 5 6 ( q , J= 7 . 2Hz , 2H ) , 2 . 7 6 (br- t , 4H) , 

3.59 (br-t,4H) , 3.87 (dd, J=8 . 0 , 9 . 2Hz , 1H) , 

4 . 02 (dd, J=2 . 8, 8 .2Hz, 1H) , 4 . 20 -4 . 28 (m, 1H) , 7 . 01 (d, J=8 . 8Hz, 2H) , 
7 . 44 (br- t, 1H) , 7 . 57 (br - 1 , 1H) , 7 . 62 (s, 1H) , 7 . 77 (d, J=8 . 0Hz, 1H) , 
8 . 06 (d, J=8 . 4Hz, 1H) , 8 . 1 2 ( d , J= 8 . 8Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 112-114°C 

'H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 1 . 1 8 ( d , J= 6 . 0Hz , 3H ) , 
1.33 (t, J=7.2Hz,3H) , 3 . 21 - 3 . 28 (m, 2H) , 3 . 3 1 - 3 . 3 9 (m , 2H ) , 
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3 .48 (br- 1, 2H) , 3 . 63 (br- d, 2H) , 3 . 85 - 4 . 02 (m, 5H) , 
7.07 (d, J=8.8Hz,2H) , 7 . 58 (br - 1 , 1H) , 7 . 72 (br- t , 1H) , 
7 . 96 (d, J=8 . 4Hz, 1H) , 8.00(s,lH), 8 . 10 (d, J=8 . 0Hz , 1H) , 
8 . 15 (d, J=8 . 8Hz, 2H) , 10 . 6 8 (br-s, 1H) . 
MS (FAB) m/z 392 (M+H) \ 

Rxampls 404 Sy nt hesis of 1 - ( 4 - e thylpipera z i n - 1 - yl ) - 3 - [ 4 - ( 2 
hyd myy -1 -methyl Pthnyy) phenyl ] i soqn innl inp r\i hyriron^l Qfi A e 




According to the method of Example 7, l-(4- 
ethylpiperazin-l-yl) -3- ( 4 - hydroxyphenyl ) isoquinoline was 
obtained. In the same manner as in Example 2 87, subsequently, 
1- (4 - ethylpiperazin- 1 -yl) -3 - {4 - [2 - trityloxy- 1 - (S) - 
methylethoxy) ] phenyl} isoquinoline (1.21 g) in colorless 
viscous oil was prepared. 

To the resulting 1 - (4 - ethylpiperaz in - 1 -yl ) - 3 - {4 - [2 - 
tri tyloxy- 1 - (S ) -methylethoxy] phenyl } isoquinoline (1.21 g) 
were added benzene (10 ml) , methanol (50 ml) and 2N hydrochloric 
acid (10 ml) and dissolved, and the resulting mixture was 
stirred at room temperature for 45 min. The solvent was 
evaporated, and the resulting residue was adjusted to pH 10 by 
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a 8N aqueous solution of sodium hydroxide, which was then 
extracted with ethyl acetate . The extract was washed with brine 
and dried over magnesium sulfate. The solvent was evaporated, 
to give 0.36 g of the free compound of the title compound as 
a colorless amorphous. 
Free compound: 

'H-NMR (400MHz , CDCI3) ; <5(ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 
1.32 (d, J=6.0Hz,3H) , 2 . 56 (q, J=7 . 2Hz , 2H) , 2 . 7 6 (br - t , 4H) , 
3 . 59 (br- t, 4H) , 3 . 75 (dd, J=6 . 4 , 11 . 6Hz, 1H) , 
3.80{dd, J=3 .6, 11.6Hz, 1H) , 4 . 55 - 4 . 62 (m, 1H) , 

7 . 03 (d, J=8 . 8Hz, 2H) , 7 . 44 (br - t , 1H) , 7 . 57 (br- t , 1H) , 7 . 62 (s, 1H) , 
7 .77 (d, J=8.0Hz, 1H) , 8 . 06 (d, J=7 . 2Hz , 1H) , 8 . 12 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 128-129°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 2 5 ( d , J= 6 . 0Hz , 3H ) , 

1 . 33 (t, J = 7 . 2Hz, 3H) , 3 . 20 - 3 . 26 (m, 2H) , 3 . 3 1 - 3 . 3 8 (m, 2H ) , 3.48- 

3.63(m,6H), 4 . 48 -4 . 56 (m, 1H) , 7 . 07 ( d , J= 9 . 0Hz , 2H ) , 7.57(br- 

t,lH), 7 .72 (br- 1, 1H) , 7 . 95 (d, J=8 . 0Hz , 1H) , 7.99(s,lH), 

8 . 10 (d, J = 8 . 4Hz , 1H) , 8 . 1 3 ( d , J= 9 . 0Hz , 2H ) , 11 . 03 (br-s, 1H) . 

MS (FAB) m/z 392 (M+H)\ 

Fxamplp 405 Syn f.hpsis of 1 - (4-pthylpipprazin-l -y~l) - 3- ( 2 - 

Ttipthnxypyr iriin-4-yl ) i soqu i nol ins 
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To 3 - (2 -methoxypyridin - 4 -yl) i soquinol in - 1 -one (1.22 g) 
obtained by reacting N-methyl - o- toluamide (2.90 g) and 4- 
cyano - 2 -methoxypyridine (2.60 g) according to the method of 
Example 10 - 1 was added phosphorus oxychloride (25.7 g) , and the 
resulting mixture was heated at 100 C for 2 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water, an aqueous solution of saturated sodium 
bicarbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting 1 - chloro - 3 - ( 2 - 
methoxyphenyl ) isoquinoline was reacted as it was with N- 
ethylpiperazine (20 ml) at 120°C for 8 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to the free compound of the title 
compound as a pale yellow oil (0.62 g, yield; 9.2%) . 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder . 
Hydrochloride : 

'H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 32 { t , J = 7 . 2Hz , 3H) , 3.18- 

3.28(m,2H), 3 .28-3 .41 (m, 2H) , 3 . 48 - 3 . 67 (m, 4H) , 3.94(s,3H), 

3 . 99-4 . 08 (m, 2H) , 7 . 6 2 (br - s , 1H) , 7 . 66 -7 . 73 (m, 1H) , 7.77- 

7.84(m,2H), 8 . 04 (br- d, 1H) , 8 . 16 (br-d, 1H) , 8 . 2 8 - 8 . 33 (m, 2H) , 

10 . 98 (m, 1H) . 

m.p.; 174-176°C 

MS (FAB) m/z 349 (M+H) * . 

Rvainpl p 406 Rypthpsis of 1 - (4 - e thy 1 p i pfira z i n - 1 - y 1 ) - 3 - ( 2 - 

Vipn y.yl oyypyri fjin-4-yl ) i snqninnl i n p and 1- ( 4 - e thyl p i pera 7, i n - 

1 _ y -n - ^ - f 7. -rhl nrnpyri din-4-yl)i soquinoline 




o u 

j j 

To 3 - ( 2 -benzyloxypyridin- 4 -yl ) isoquinolin - 1 - one (2.84 
g) obtained by reacting N -methyl - o - toluamide (3.00 g) and 
4 -cyano-2 - benzyloxypyridine (4.20 g) according to the method 
of Example 10-1 was added phosphorus oxychloride (37.7 g) , and 
the resulting mixture was heated at 100°C for 2 hr. The reaction 
solution was evaporated, and to the resulting residue were added 

773 



ethyl acetate and purified water. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting l-chloro-3- 

(2 -benzyloxypyridin-4 -yl) isoquinoline was reacted as it was 
with N-ethylpiperazine (20 ml) at 120°C for 8 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system), to give 1 - (4 - ethylpiperazin- 1 - 
yl) -3- (2 -benzyloxypyridin-4 -yl) isoquinoline (0.21 g) and 1- 

(4 - ethylpiperazin- 1 -yl) -3- ( 2 - chloropyr idin - 4 - 
yl ) isoquinoline (0.32 g) , as pale yellow oils. 

These resulting compounds were individually converted 
into hydrochlorides in conventional methods, to give a yellow 
amorphous and a yellow powder. 

1- (4 -Ethylpiperazin- 1 -yl) -3- ( 2 - benzyloxypyr idin - 4 - 

yl) isoquinoline hydrochloride (yellow amorphous) : 

X H-NMR (400MHz , DMSO- d 6 ) ; <5(ppm) 1.32 (t, J=7 . 2Hz , 3H) , 3.18- 

3.40(m,4H), 3 . 41 - 3 . 53 (m, 2H) , 3 . 58 - 3 . 66 (m, 2H) , 3.96- 

4 . 07 (m, 2H) , 5 . 42 (s, 2H) . 

MS (FAB) m/z 425(M+H)\ 

1- (4 -Ethylpiperazin- 1 -yl) -3- { 2 - chloropyridin - 4 - 

yl) isoquinoline hydrochloride (yellow powder) : 

"H-NMR (400MHz, DMS0-d 6 ) ; (5 (ppm) 1.32 (t,J = 7.2Hz,3H) , 3.18- 
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3.41(m,4H), 3.44-3.56<m,2H) , 3 . 58 - 3 . 6 6 (m, 2H) , 4.00- 
4.08(m,2H), 7 . 68 -7 . 75 (m, 1H) , 7 . 79 -7 . 85 (m, 1H) , 8 . 05 (br-d, 1H) , 
8 . 15 -8 . 21 (m, 2H) , 8.24(s,lH), 8.42(s,lH), 8 . 55 (d, J=5 . 6Hz , 1H) . 
m.p. ; 165-167°C 

RvampiP 407 Rynt-.henin of 1 - (4 - ethylpi pera 7, i n - 1 -yl ) - 3 - [2 - {2 - 
mei-hoxyethoxy) pyri c\i n -4 -vl l d snnninoline 




60% oily sodium hydride (0.20 g) was added gradually to 
2 -methoxyethanol (50 ml) , under ice-cooling. To the resulting 
solution was added 1 - ( 4 - ethylpiperazin - 1 -yl ) - 3 - (2 - 
chloropyridin-4 -yl) isoquinol ine (0.20 g) obtained in the 
previous Example, and the mixture was heated under reflux for 
3 days. The reaction solution was evaporated, and to the 
resulting residue were added ethyl acetate and purified water. 
The ethyl acetate layer was washed with water and brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
the title compound (0.12 g) as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
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in a conventional manner, to give a yellow powder. 
Hydrochloride : 

'H-NMR (400MHz, DMSO-d 6 ) ; (5 (ppm) 1 . 3 4 ( t , J=7 . 2Hz , 3H) , 3.17- 
3.27(m,2H), 3 . 27 - 3 . 4 1 (ra, 2H) , 3 . 50 - 3 . 67 (m, 4H) , 3.69- 
3.74(m,2H), 3 . 97 - 4 . 07 (ra, 2H) , 4 . 44 - 4 . 4 9 (m, 2H) , 7 . 64 (br-s , 1H) , 
7 . 66-7 .75 (m, 1H) , 7 . 7 6 - 7 . 85 (m, 1H) , 8 . 01 - 8 . 06 (m, 1H) , 8.14- 
8.20(m,lH), 8 . 29 (d, J=5 . 6Hz, 1H) , 8.34(s,lH), 11.52(m,lH). 
m.p.; 139-140°C 
MS (FAB) m/z 393 (M+H) * . 

Kvampls 408 Synthpsis of 1 - f 4 - e thy 1 p i pera z i n - 1 - y 1 ) - 3 - ( 4 - 
rarhamnyl phpnyl ) i snqn innl ins 




.C0NH 2 



1- (4-Ethylpiperazin-l-yl) -3- (4- 
cyanophenyl ) isoquinoline (1.0 g) obtained in Example 62 was 
reacted in concentrated sulfuric acid (40 ml) at 60 C for 5 hr . 
The reaction solution was cooled and then poured over ice, and 
was then adjusted to pH 8 to 9 by a 8N aqueous solution of sodium 
hydroxide. The resulting white precipitates were collected by 
filtration, washed with water and dried, to give the title 
compound (0.25 g, yield; 23.8%). 
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The resulting compound was converted into a hydrochloric 
in a conventional manner, to give a yellow powder (0.21 g). 
Hydrochloride : 

'H-NMR (400MHz, DMSO-d 6 ) ; (5 (ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 3.18- 

3.28(m,2H), 3 . 3 0 - 3 . 41 (m, 2H) , 3 . 51 - 3 . 67 (m, 4H) , 3.98- 

4.06(m,2H), 7.43(m,lH), 7 . 62 - 7 . 67 (i, 1H) , 7 . 7 5 - 7 . 8 0 (m, 1H) , 

8 . 02 (d, J = 8 .4Hz, 2H) , 8 . 05 - 8 . 12 <m, 1H) , 8 . 14 ( d , J= 8 . 4Hz , 1H) , 

8.21(s,lH), 8.28(d, J=8.4Hz,2H) , 11.14(m,lH). 

m.p.; 197-199°C 

MS ( FAB ) m/z. 361 (M+H) * . 

RYampl p 409 Synthesis of 1 - f 4 - ethyl pi ye . ra 7 . i n - 1 - vl ) - 3 . - R - 
(rynlnhpyyl hy^rnxym pthyl ) phenyl ~\ i soqni noline 



To a solution of 1 - (4 - ethylpiperazin - 1 -yl ) - 3 - (4 - 
f ormylphenyl) isoquinoline (0.35 g) obtained as an intermediate 
product in Example 17, in te trahydrof uran (5 ml) was added 2M 
cyclohexylmagnesium chloride/ether solution (1 ml) at room 
temperature, and the mixture was reacted for 0.5 hr . The 
reaction solution was diluted with ethyl acetate, washed 



OH 




N. 
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sequentially with an aqueous solution of saturated ammonium 
chloride, water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.21 g) 
as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.18 g) . 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; (5(ppm) 1 . 3 4 ( t , J=7 . 2Hz , 3H ) , 0.90- 

I. 90(m,llH), 3.17-3.28 (m,2H) , 3 . 29 - 3 . 41 (m, 2H) , 3.50- 
3.66(m,4H), 3 . 9 6 - 4 . 05 (m, 2H) , 4 . 32 (d , J= 6 . 4Hz , 1H) , 

7 .40 (d, J=8 .4Hz, 2H) , 7 . 58 -7 . 64 (m, 1H) , 7 . 7 2 - 7 . 7 7 (m, 1H) , 
7 . 99 (d, J = 8 .4Hz, 1H) , 8.07(s,lH), 8 . 10 - 8 . 16 (m, 3H) , 

II . 28 (m, 1H) . 
m.p.; 153-155°C 

MS (FAB) m/z 430 (M+H)*. 

Exampl e 410 Synthesis of 1 - (4-et.hylpiperazin-l -yl ) -3- [4- (4 - 
hydroyyt-pfrahy^rnpyran-4-yl )phenyl1 isoquinol ine 



OH 
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To 3 - (4 -bromophenyl) isoquinolin - 1 - one (3.86 g) obtained 
by reacting N-methyl - o - toluamide (7.50 g) and 4- 
bromobenzonitrile (9.10 g) according to the method of Example 
10-1 was added phosphorus oxychloride (38.6 g) , and the 
resulting mixture was heated at 100°C for 2 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water, an aqueous solution of saturated sodium 
bicarbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting 1 - chloro- 3 - (4 - 
bromophenyl ) isoquinoline was reacted as it was with N- 
ethylpiperazine (30 ml) at 120°C for 8 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system), to give 3 - (4 -bromophenyl) - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (1.62 g) as a pale yellow oil . 

A solution of the resulting 3 - (4 -bromophenyl )- 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (0.61 g) in tetrahydrof uran 
(30 ml) was cooled to -78°C, followed by the dropwise addition 
of 1.6Mn-BuLi (1.1ml) in ni trogen atmosphere . Fifteen minutes 
later, a solution of tetrahydropyran-4 -one (0.17 g) in 
tetrahydrof uran (1 ml) was added thereto, and the temperature 
of the reaction mixture was gradually raised to room temperature . 
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Three hours later, an aqueous solution of saturated ammonium 
chloride was added thereto, and the mixture was extracted with 
ethyl acetate. The ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chlor ide/methanol 
system) , to give the title compound as a pale yellow oil (0.21 
g, yield; 32 .1%) . 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow amorphous. 
Free compound: 



J H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 1.76 (br- 
d,2H), 2 .20-2 . 30 (m, 2H) , 2 . 55 (q, J=7 . 2Hz , 2H) , 2.76(m,4H), 
3.58(m,4H) , 3 . 8 9 - 4 . 02 (m, 4H) , 7 . 4 3 - 7 . 4 8 (m, 1H) , 7.56- 
7 . 62 <m, 1H) , 7.59(d,J=8.4Hz,2H) , 7.68(s,lH), 

7 . 77 (d, J=8 . 0Hz , 1H) , 8 . 08 (d, J=8 . 0Hz , 1H) , 8 . 1 6 ( d , J= 8 . 4Hz , 2H ) . 
MS (FAB) m/z 418(M + H)\ 

F.vampl p 411 Hynt-hpsis of 1 - f 4 - e thylpipera z i n - 1 - vl ) - 3 - f 4 - 
[his(1 , Vt-hiaznl - 2 - yl ) hydT-oxymethy 1 1 phenyl 1 i soqui nol i ne 
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A solution of thiazole (0.75 g) in tetrahydrof uran (40 
ml) was cooled to -78 °C, followed by the dropwise addition of 
2 . 5M n-BuLi (3.8 ml). Fifteen minutes later, a solution of 
1 - (4 - ethylpiperazin- 1 -yl) - 3 - (4 - f ormylphenyl ) isoquinoline 
(1.0 g) obtained as an intermediate in Example 17, in 
tetrahydrof uran (20 ml) was added dropwise thereto. The 
temperature of the reaction solution was gradually raised to 
room temperature . The reaction solution was diluted with ethyl 
acetate, washed with an aqueous solution of saturated ammonium 
chloride, water and brine , and then dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.27 g) 
as a pale yellow oil. 
Free compound: 

! H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 6 ( t , J= 7 . 2Hz , 3H) , 

2 . 55 (d, J=7 . 2Hz, 2H) , 2.74(m,4H), 3.57(m,4H), 5 . 7 5 (br - s , 1H) , 

7 . 37 (d, J = 3 .2Hz, 2H) , 7 . 4 5 (br - t , 1H ) , 7 . 5 6 (br - 1 , 1H) , 7 . 65 (s, 1H) , 
7 .73 -7 .80 (m, 3H) , 7 . 82 (d, J=3 . 2Hz , 2H) , 8 . 0 5 ( d , J= 8 . 0Hz , 1H) , 

8 . 14 (d, J=8 . 0Hz, 2H) . 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.18 g) . 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; S (ppm) 1. 3 7 ( t , J = 7 . 2Hz , 3H) , 3.17- 
3.62 (m,8H), 3 . 96-4 . 03 (m, 2H) , 7 . 7 0 - 7 . 7 6 (m , 5H) , 

7.80(d,J=3.2Hz,2H) , 7 . 9 6 (br - d , 1H ) , 8.05(s,lH), 8 . 09 (br - d , 1H) , 
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8 . 14 (d, J=8 . OHz , 2H) . 

m.p.; 157-158°C 

MS (FAB) m/z 514 (M+H) \ 

As a by-product, 1 - {4 - ethylpiperazin - 1 - yl ) - 3 - [4 - ( 1 , 3 - 
thiazol -2 -yl) carbonylphenyl] isoquinoline (0.18 g) was 
obtained . 

Rxampl e 41 7 Synf.hpsis of 1 - ( 4 - Pthyl p i ppra 7. i n - 1 - yl ) - 3 - f 4 - 
{1 , ^ - thi a7.nl -2-yl) hydroxyme thy] phenyl 1 i soquinol ine 



OH 




1- (4-Ethylpiperazin-l-yl) -3- [4- (1, 3 - thiazol - 2 - 
yl ) carbonylphenyl] isoquinoline (0.18 g) was dissolved in 
methanol (10 ml) and was reacted with sodium borohydride (0.02 
g) . The reaction solution was concentrated. The resulting 
residue was partitioned between ethyl acetate (50 ml) and water 
(20 ml) . The ethyl acetate layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
the title compound (0.12 g) as a pale yellow oil. 
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Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

2.58(d, J=7.2Hz,2H) , 2.77(m,4H), 3.60(m,4H), 6.15(s,lH), 

7 . 29 (br- s, 1H) , 7 . 44 ( t , J= 8 . 0Hz , 1H) , 7 . 55 - 7 . 6 0 (m, 1H) , 

7 . 58 (d, J=8 . 0Hz, 2H) , 7.66<s,lH), 7 . 72 (d, J=2 . 8Hz , 2H) , 

7 .77 (d, J=8 . 0Hz, 1H) , 8 . 04 (d, J=8 . 0Hz , 1H) , 8 . 1 6 ( d , J= 8 . 0Hz , 2H) . 

MS (FAB) m/z 431(M+H)\ 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.10 g) . 
F.vairipl p- 413 Synfhpsis of 1 - f 4 - <q thy 1 p i pera z i n - 1 - yl ) - 3 - f ( 3 - 
pyri dy l ) hyrl-roxyTTtPl-hyl 1 i Roquinoline 



OH 




A solution of 1 - ( 4 - ethylpiperaz in - 1 - yl ) - 3 - 
bromoisoquinoline (0.39 g) obtained in Example 28-2, in 
tetrahydrof uran (10 ml) was cooled to -78 C, followed by the 
dropwise addition of 2 . 5M n-BuLi (0.6 ml). Fifteen minutes 
later, a solution of 3 - f ormylpyridine (0.2 g) in 
tetrahydrof uran (3 ml) was added dropwise thereto. The 
temperature of the reaction solution was gradually raised to 
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room temperature. The reaction solution was diluted with ethyl 
acetate, washed with brine, water and an aqueous solution of 
saturated sodium chloride, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.15 g) 
as a pale yellow oil . 
Free compound: 

'H-NMR (400MHz, CDCI3) ; 5 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 

2 . 57 (d, J = 7 . 2Hz , 2H) , 2.74(m,4H), 3.55(m,4H), 5.80(s,lH), 
7.00(s,lH), 7 .23-7 .28 (m, 1H) , 7 . 4 6 (br - t , 1H) , 7 . 57 (br - t , 1H) , 
7 . 65 (br-d, 1H) , 7 . 7 5 (br - d , 1H) , 8 . 04 (br- d, 2H) , 8 . 52 (br - d , 1H) , 
8.72 (s, 1H) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give a pale yellow powder (0.17 g) . 
Oxalate : 

: H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 2 5 ( t , J = 7 . 2Hz , 3H) , 

3 . 14 (q, J = 7 . 2Hz , 2H) , 3 . 2 1 - 3 . 7 0 (m , 8H ) , 7 . 3 3 (dd , J= 8 . 0 , 1 . 2Hz , 1H) , 

7 . 58 (t, J=7 . 6Hz, 1H) , 7.68(s,lH), 7 . 7 2 ( t , J=7 . 6Hz , 1H) , 

7 . 83 (d, J = 7 . 6Hz, 1H) , 7 . 9 5 ( d , J= 8 . 0Hz , 1H ) , 7 . 95 (d, J=8 . 0Hz , 1H) , 

8 . 43 (dd, J = 4 . 8 , 1 . 6Hz , 1H) , 8 . 7 1 ( d , J= 1 . 6Hz , 1H ) . 

m.p. ; 174-175°C 

MS ( FAB) m/z 349 (M+H)*. 

Example 414 Synthesis of 1 - (4 - e thylpipera z i n - 1 - yl ) - 3 - ( 1 - 

indanon-5-yl ) i soqu i nol ins 
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5-Bromo-l-indanone (3.0 g) and hexabutylditin (8.2 g) were 
reacted in the presence of 

tetrakistriphenylphosphinepalladium(O) (0.3 g) in xylene (50 
ml) at 140°C for 2 hr . After the reaction solution was back 
to room temperature, it was directly subjected to and purified 
by silica gel column chromatography (ethyl ace tate/hexane 
system), to give 5 - tributylstannyl - 1 - indanone (1.20 g) as a 
pale yellow oil. The resulting compound was subsequently 
reacted with 1 - (4 - ethylpiperazin- 1 -yl ) - 3 -bromoisoquinoline 
(0.6 g) in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.3 g) in xylene (50 
ml) at 140°C for 4 hr . The reaction solution was extracted with 
a 2N aqueous solution of hydrochloric acid (20 ml) , again 
basified with sodium carbonate, and then extracted with ethyl 
acetate. The ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chlor ide/methanol 
system) , to give the title compound (0.41 g) as a pale yellow 
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oil . 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 - 18 ( t , J=7 . 2Hz , 3H) , 
2.56 (d, J = 7.2Hz,2H) , 2 . 73 - 2 . 81 (m, 6H) , 3 . 2 0 - 3 . 2 6 <m, 2H) , 
3.60(m,4H), 7 . 50 ( t , J=7 . 6Hz , 1H) , 7 . 62 ( t , J=7 . 6Hz , 1H) , 
7.79(s,lH) , 7 . 81-7 . 86 (m, 2H) , 8 . 09 (br- d , 1H) , 8 . 1 5 (br - d , 1H) , 
8 . 29 (s, 1H) . 

The titled compound (0.21 g) was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.19 g) . 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 2 ( t , J=7 . 2Hz , 3H) , 2.68- 

2.74(m,2H), 3 . 1 9 - 3 . 5 2 (m , 6H ) , 3 . 63 (br- d, 2H) , 4 . 02 (br- d, 2H) , 

7 .68 (br-t. 1H) , 7 .75-7 .83 (m, 2H) , 8 . 04 ( d , J= 8 . 0Hz , 1H) , 

8.16 (d, J=8.0Hz,lH) , 8 . 26-8 . 30 <m, 1H) , 8.29(s,lH), 8.40(s,lH). 

m.p.; 2 3 3°C (decomp.) 

MS (FAB) m/z 372 (M+H) *. 

KY3mpl p 415 Synthesis of 1 - ( 4 - ethyl pi pera 7 . i n - 1 -yl ) - 3 - ( 1 - 
hydro x yi nrian - 5 -yl ) i soqui nol i ne 
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1- (4 - Ethylpiperazin- 1 -yl) -3- ( 1 - indanon - 5 - 
yl) isoquinoline (0.20 g) obtained in the previous Example was 
dissolved in methanol (20 ml) , followed by the addition of 
sodium borohydride (0.10 g) at room temperature, and the mixture 
was reacted for 15 min. The reaction solution was concentrated, 
and the resulting residue was partitioned between ethyl acetate 
and water. The ethyl acetate layer was separated, washed with 
water and brine , and dried over magnesium sulfate . The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) , to give the title compound (0.12 g) as a pale yellow 
oil. 

Free compound: 

*H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5(ppm) 1 . 16 ( t , J=7 . 2Hz , 3H) , 1.96- 
2.07 (m,lH), 2.50-2.60 (m, 3H) , 2.75(m,4H), 2 . 8 6 - 2 . 9 6 (m, 1H ) , 
3.10-3.21(m,lH) , 3.58(m,4H), 5 . 29 - 5 . 33 (m, 1H) , 7 . 4 6 (br - t , 1H) , 
7.51(d, J = 8.0Hz,lH) , 7 .58 (br-t, 1H) , 7.67(s,lH), 
7 .77 (d, J=8 . 0Hz , 1H) , 8 . 03 - 8 . 09 (m, 2H) , 8.05(s,lH). 

The title compound was converted into an oxalate in a 
conventional manner, to give a pale yellow powder (0.11 g) . 
Oxalate : 

1 H-NMR(400MHz,DMSO-d s ) ; 5 (ppm) 1 . 25 ( t , J = 7 . 2Hz , 3H) , 1.78- 

1.88(m,lH), 2 .35-2 .43 (m, 1H) , 2 . 75 - 2 . 86 (m, 1H) , 2.94- 

3.08(m,lH), 3 . 09 -3 . 70 (m, 10H) , 5 , 1 0 ( br - t , 1H ) , 

7 .45 (d, J=8 .4Hz, 1H) , 7 . 6 0 (br - t , 1H ) , 7 . 7 3 (br - t , 1H) , 

7 . 97 (d, J=8 . 4Hz, 1H) , 8.04(s,lH), 8.05(s,lH), 
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8.11(d, J=8.8Hz,lH) . 

m.p.; 193-195°C 

MS (FAB) m/z 374 (M+H)*. 

v.vamplf* 41 fi fiynthpsis of 1 - ( 4 - eth v l rn ne rfa 7, i n - 1 - vl ) - 3 - r 4 - ( 3 
hyrl-rnyy- 3 -mPtbyl hutyl ) - 3 - f 1 n orophenyl 1 i soauin Q l in e 



To a suspension of 60% oily sodium hydride (0.18 g) in 
tetrahydrof uran (25 ml) was added trie thylphosphonoace ta te 
ester (1.0 g) , under ice-cooling. After the evolution of the 
hydrogen was ceased, a solution of 1 - ( 4 - ethylpiperazin - 1 - 
yl) -3- (3-f luoro-4 - f ormylphenyl) isoquinoline (0.65 g) 
obtained in Example 28-3 in tetrahydrof uran (10 ml) was added 
dropwise to the resulting reaction solution. After stirring 
for 2 hr, purified water was added to the reaction solution, 
and the mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was removed, and the resulting 
residue was dissolved in ethanol (10 ml), followed by the 
hydrogenation in the presence of platinum oxide (0 . 05 g) . After 




•N" 



OH 
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the catalyst was filtered off and washed with ethanol, the 
resulting filtrate was concentrated. To a solution of the 
resulting residue in tetrahydrof uran (10 ml) was added 3M 
methylmagnesium bromide/ether solution (lml), and the mixture 
was reacted at room temperature for 1 hr . An aqueous solution 
of ammonium chloride was added to the reaction solution, and 
then the mixture was extracted with ethyl acetate. The 
resulting ethyl acetate layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0.28 g of the title compound as a pale yellow oil. 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; <5(ppm) 1 . 16 ( t , J=7 . 2Hz , 3H) , 1.31(s,6H), 

1.77 -1.85 (m, 2H) , 2 . 55 (q, J=7 . 2Hz , 3H) , 2 . 73 - 2 . 81 (m, 6H) , 

3 . 57 (m, 4H) , 7 . 27 (t, J=8 . 0Hz, 1H) , 7.45 (br- 1, 1H) , 7.58 (br- 1, 1H) , 

7.65(s,lH), 7 .77 (d, J=8 . 4Hz , 1H) , 7 . 8 2 - 7 . 7 9 (m, 2H ) , 

8 .06 (d, J=8 . 0Hz, 1H) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a pale yellow 
powder (0.20 g) . 
Hydrochloride : 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1.18 (s,6H), 1.33 ( t , J = 7 . 2Hz , 3H) , 
1 . 62-1 . 69 (m, 2H) , 2 . 6 6 - 2 . 7 5 (m , 2H)- , 3 . 1 8 - 3 . 2 9 (m, 2H) , 3.36(br- 
q,2H), 3 .51 (br-t, 2H) , 3 . 63 (br - d , 2H) , 4 . 00 (br-d, 2H) , 
7 . 41 ( t, J=8 . 0Hz , 1H) , 7 . 63 (br- t , 1H) , 7 . 7 6 (br - t , 1H) , 7.91- 
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8.00(m,3H), 8.10-8.15 (m, 2H) , 10 . 86 (m. 1H) . 

m.p.; 206-207°C 

MS (FAB) m/z 422 (M+H)*. 

F.vampIP 417 flynthPsis of 1 - (A - ethyl pi psra 7. i n - 1 -yl ) - 3 - f 3 
pyann-4- ( 2 - hydroxyethoxy ) phenyl 1 isoqninol ine 




2 - (2 -Benzyloxyethoxy) - 5-bromobenzonitrile (2.01 g) and 
hexabutylditin (3.84 g) were reacted in xylene (50 ml) in the 
presence of tetrakistriphenylphosphinepalladium (0) (0.20 g) 
at 140°C for 1.5 hr . After the reaction solution was back to 
room temperature, it was directly subjected to silica gel column 
chromatography (ethyl acetate/hexane system), to give 2- (2- 
benzyloxyethoxy) - 5 - tributylstannylbenzoni trile (1.70 g) as a 
pale yellow oil. Further, the resulting compound was reacted 
as it was with 1- (4 - ethylpiperazin - 1 -yl ) - 3 - bromoi soquinol ine 
(0.48 g) in xylene (50 ml) in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.21 g) at 140 C for 
4 hr . The reaction solution was- extracted with a 2N aqueous 
solution of hydrochloric acid (20 ml) and basified again with 
sodium carbonate, and then extracted with ethyl acetate. The 
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ethyl acetate layer was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
1- (4-ethylpiperazin-l-yl) -3- [3-cyano-4- (2- 

benzyloxyethoxy) phenyl] isoguinoline (0.52 g) as a pale yellow 
oil . 

1- (4-Ethylpiperazin-l-yl) -3- [3-cyano-4- (2- 
benzyloxyethoxy) phenyl] isoquinoline (0.50 g) was dissolved in 
methanol (20 ml) , followed by the hydrogenat ion in the presence 
of 10% palladium/carbon catalyst (0.05 g) at room temperature. 
After the catalyst was filtered off and washed with methanol, 
the resulting filtrate was concentrated, to give 0.28 g of the 
title compound as a pale yellow oil. 
Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; 5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 
2.56 (q, J=7.2Hz, 3H) , 2.77(m,4H), 3.58(m,4H), 4 . 05 (m, 3H) , 
4.24(m,3H), 7 . 08 (d, J=8 . 0Hz , 1H) , 7 . 47 (br - t , 1H) , 7.60(s,lH), 
7 . 58 -7 . 63 (m, 1H) , 7 . 78 (d, J=8 . 0Hz , 1H) , 8 . 06 ( d, J= 8 . 0Hz , 1H) , 
8 . 35 (d, J=8 . 0Hz, 1H) , 8.39(s,lH). 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.25 g) . 
Hydrochloride : 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H ) , 3.20- 
3.29(m,2H), 3 . 3 6 (br - q , 2H) , 3 . 5 1 (br - 1 , 2H ) , 3 . 64 (br - d , 2H) , 
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3.78-3.83(m,12H) , 4 . 02 (br - d, 2H) . 7 . 43 (br - d , 1H) , 7.62(br- 

t, 1H) , 7 .76 (br- 1, 1H) , 7 . 96 (d, J = 8 . 4Hz , 1H) , 8 . 13 { d , J=8 . 4Hz , 1H) , 

8.16(s,lH), 8.46-8.53 (m, 2H) , 10 . 76 (m, 1H) . 

m.p.; 162-164°C 

MS (FAB) m/z 403 (M+H)*. 

RvampiP 41 3 Rynthpsis of 1 - ( 4 - ethy l pi nera zin-1 - vl ) - 3- f 3 - f 3 - 
hyrirnxypropyl ) pheny l ] i snqinnnl ins 




Ethyl 3 -( 3 -bromophenyl ) propionate (3.3 g) and 
hexabutylditin (7.5 g) were reacted in xylene (50 ml) in the 
presence of te traki s tr iphenylphosphinepalladium ( 0 ) (0.50 g) 
at 140°C for 1.5 hr. After the reaction solution was back to 
room temperature, it was directly subjected to silica gel column 
chromatography (ethyl acetate/hexane system), to give l-(2- 
ethoxycarbonylethyl ) - 3 - tributylstannylbenzene (2.70g) as a 
pale yellow oil. Further, the resulting compound was reacted 
as it was with 1- ( 4 - ethylpiperaz in - 1 -yl ) - 3 - bromoisoquinoline 
(1.13 g) in xylene (30 ml) in the presence of 

tetrakistriphenylphosphinepalladium ( 0 ) (0.3 g) at 140 C for 4 
hr. The reaction solution was extracted with a 2N aqueous 
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solution of hydrochloric acid (20 ml) and basified again with 
sodium carbonate, and the mixture was extracted with ethyl 
acetate. The ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/me thanol 
system), to give 1 - ( 4 - ethylpiperaz in - 1 - yl ) - 3 - [ 3 - ( 2 - 
ethoxycarbonylethyl) phenyl] isoquinoline (0.85 g) as a pale 
yellow oil. 

A solution of 1 - (4 - ethylpiperazin - 1 - yl ) - 3 - [3 - (2 - ( 2 - 
ethoxycarbonylethyl) phenyl) isoquinoline (0.85 g) in 
tetrahydrof uran (10 ml) was added dropwise into a suspension 
of lithium aluminum hydride (0.1 g) in tetrahydrof uran (30 ml) 
at room temperature, and the mixture was stirred for 3 0 min . 
The reaction mixture was cooled, water (1 ml) , a 5N aqueous 
solution of sodium hydroxide (1 ml) and water (3 ml) were 
sequentially added thereto, and then the mixture was stirred 
at room temperature for 1 hr . After the resulting precipitates 
were filtered off and washed with ethyl acetate, the resulting 
filtrate was concentrated. The resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.51 g) 
as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.50 g) . 
Hydrochloride : 
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1 H -NMR { 4 0 OMHz , DMSO - d s ) ; 6 (ppm) 1 . 3 3 ( t , J=7 . 2Hz , 3H) , 1.76- 
1.85(m,2H), 2.75 (br-t, 2H) , 3 . 19 - 3 . 2 8 (m, 2H) , 3 . 3 0 - 3 . 41 (m , 2H) . 
3 .47 (t, J = 7 .2Hz, 3H) , 3 . 5 2 (br - 1 , 2H ) , 3 . 64 (br - d, 2H) , 4.00(br- 
d,2H), 7 . 26 (d, J=8 . 0Hz, 1H) , 7 . 42 ( t, J=8 . 0Hz , 1H) , 7 . 61 (br- t , 1H) , 
7.75 (br-t, 1H) , 7 . 98-8 . 04 <m, 3H) , 8.10(s,lH), 
7 . 9 9 (d, J=8 . OHz , 1H) , 8 . 12 (br-d, 1H) . 
m.p.; 101-103°C 
MS (FAB) m/z 376(M+H)\ 

TiYampI p 419 Synthes is of 1 - ( 4 - ethvt r >i nera z i n - 1 - vl . ) - 3 - 
T-iPn7:yl i snqiii nol ine 




To a mixture solution of 1 - (4 - ethylpiperazin- 1 -yl ) - 3 - 
bromoisoquinoline (0.71 g) cooled to 0°C and [1,3- 
bis (diphenylphosphino) propane] dichloronickel (II) (0.05 g) in 
diethyl ether (20 ml) was dropwise added 1M benzylmagnesium 
chloride/ether solution (4.5 ml) in nitrogen atmosphere. The 
reaction mixture was stirred at room temperature overnight. 
The reaction solution was diluted with ether (30 ml), washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was removed, and the resulting residue was purified 
by silica gel column chromatography (ethyl acetate/acetone 
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system), to give the title compound (0.44 g; 59.5%) as a pale 
yellow oil. 
Free compound: 

*H-NMR (400MHz, CDClj) ; 5 (ppm) 1 . 1 6 ( t , J=7 . 2Hz , 3H) , 

2 . 54 (q, J=7 . 2Hz, 2H) , 2.73(m,4H), 3.49(m,4H), 4.12(s,2H), 

6.98(S,1H), 7.19(t,J=8.0Hz,lH) , 7 . 24 -7 . 30 (m, 2H) , 

7 .36 (d, J=8 .OHz, 2H) , 7 . 40 (d, J=8 . 0Hz , 1H) , 7 . 51 ( t , J=8 . 0Hz , 1H) , 

7 . 61 (d, J=8 . OHz , 1H) , 8 . 0 0 (d, J=8 . 0Hz, 1H) . 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.49 g) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <3 (ppm) 1 . 3 6 ( t , J = 7 . 2Hz , 3H) , 

3 . 35 (q, J=7 . 2Hz, 2H) , 3 . 5 0 (br - 1 , 2H) , 3 . 77 - 3 . 88 (m, 6H) , 4.26- 

4.34(m,4H), 4.31(s,2H), 7 . 2 6 - 7 . 4 0 (m, 6H) , 

7.74(dt, J= 8.4,1. 2Hz,lH) , 7 .61 (d, J=8 . 0Hz, 1H) , 

7 .74 (dt, J=8 . 0, 0 . 8Hz, 1H) , 8 . 15 (d, J=8 . OHz, 1H) . 

m.p.; 118-119°C 

MS (FAB) m/z 332(M+H) + . 

Example 420 Synthesis of 1 - (4 - Pthyl p i ppra v. j n - 1 -yl ) - ^ - ( 2 - 
hydroxy- 2 -phenyl ethyl. ) i snquinol i ne 




N. 



(COOH), 
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A mixed solution of 1 - ( 4 - ethylpiperaz in - 1 -yl ) - 3 - 
bromoisoquinoline (1.00 g) , acetophenone (1.50 g) and tert- 
butoxypotassium (1.40 g) in dimethyl sulfoxide (50 ml) was 
irradiated with light (450 W; mercury- vapor lamp) at room 
temperature for 5 hr . Water (200 ml) was added to the reaction 
solution, and the mixture was extracted with ethyl acetate . The 
resulting organic layer was washed with water and brine, and 
then extracted with a 2N aqueous solution of hydrochloric acid 
(100 ml) . The resulting aqueous layer was basif ied with sodium 
carbonate and extracted with ethyl acetate. The ethyl acetate 
layer was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, to give l-(4- 
ethylpiperazin-l-yl) - 3 -phenacylisoquinoline (1.0 g) as a pale 
yellow oil. 

To a solution of the resulting 1 - { 4 - ethylpiperazin- 1 - 
yl) - 3 -phenacylisoquinoline (0.92 g) in methanol (30 ml) was 
added sodium borohydride (0.12 g) at room temperature. One hr 
later, the reaction mixture was concentrated. The resulting 
residue was partitioned between ethyl acetate and water, and 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was removed, to give the title compound (0.81 g) 
as a pale yellow oil. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

2 . 56 (q, J = 7 . 2Hz, 2H) , 2 . 77 (m, 4H) , 3 . 14 (d , J= 6 . 8Hz , 2H) , 
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3.55(m,4H), 5 . 15 (br - 1 , 1H) , 6 . 75 (br - s , 1H) , 7.02(s,lH), 7.22- 

7.28(m,lH), 7 .35 (t, J = 8.0Hz, 2H) , 7 . 42 - 7 . 49 (m, 3H) , 

7.58(t, J=8.0Hz,lH) , 7 . 65 (d, J=8 . OHz , 1H) , 8 . 05 (d, J=8 . OHz , 1H) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give a pale yellow powder (0.88 g) . 
Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 2 6 ( t , J = 7 . 2Hz , 3H) , 3.00- 

3.64(m,12H). 5 . 08 ( t , J= 6 . 8Hz , 1H) , 7 . 19 -7 . 37 (m, 6H) , 

7.56 (t,J=8. OHz, 1H) , 7 . 6 8 ( t , J=8 . OHz , 1H) , 7 . 80 (d, J=8 . 0Hz , 1H) , 

8 . 07 (d, J=8 . OHz, 1H) . 

Melting point; 148-149 °C 

Example 421 Synthesis of 3 - ben ^ami de - 1 - ( A - pthyl pi ppra v. i n - 1 - 
yl ) i snqii innl inp 




To a suspension of a - cyanotoluni trile (20.0 g) in acetic 
acid (50 ml) was added 25% hydrogen bromide/acetate solution 
(150 ml} , and the mixture was reacted at room temperature 
overnight. The resulting precipitates were collected by 
filtration and then added to a 10% aqueous solution of potassium 
carbonate. The yellow powder was changed to a pale yellow 
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powder. The resulting powder was collected by filtration, 
washed with water and hexane, and dried at 50°C under reduced 
pressure, to give 3 - amino - 1 -bromoisoquinoline (28.5 g; 90.8%). 

3 - Amino- 1 -bromoisoquinoline (10.3 g) and 1- 
ethylpiperazine (10.5 g) were reacted in the presence of 
potassium carbonate (13.8 g) in N, N - dimethyl f ormamide (80 ml) 
at room temperature for 3 days. The reaction solution was 
concentrated, followed by the addition of purified water (500 
ml) , and the resulting mixture was stirred under ice-cooling 
for 1 hr. The resulting ocherous precipitates were collected 
by filtration, washed with a small amount of ice-water and 
hexane, and then dried at 50°C under reduced pressure, to give 
3 - amino - 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (4.5 g) . 

To a solution of 3 -amino- 1 - (4 - ethylpiperazin- 1 - 
yl ) isoquinoline (0.5 g) in pyridine (10 ml) was added benzoyl 
chloride (0.28 g) , and the mixture was reacted at room 
temperature for 5 hr . The reaction solution was concentrated, 
and then extracted with ethyl acetate. The ethyl acetate layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, and the resulting residue 
was purified by NH- silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound (0.57 g, %) 
as a pale yellow solid. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J= 7 . 2Hz , 3H) , 
2 . 56 (q, J=7 . 2Hz , 2H) , 2.73(m,4H), 3.45(m,4H), 
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7.36(t, J=8.0Hz,lH) , 7 . 4 8 - 7 . 6 0 (m, 4H) , 7 . 7 8 (d , J= 8 . OHz , 1H) , 
7 . 93-8 . 02 (m, 3H) , 8.27(s,lH), 8.38(s,lH). 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.58 g) . 
Hydrochloride : 

'H-NMR (400MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 32 ( t , J=7 . 2Hz , 3H) , 3.14- 

3.38(m,4H), 3 . 48 - 3 . 6 0 (m, 4H) , 3 . 92 (br - d , 2H) , 7 . 4 5 - 7 . 6 8 (m, 5H ) , 

7.89 (d, J=8 .4Hz. 1H) , 7.98-8.08(m,3H), 8.21(s,lH), 10 .45 {s, 1H) , 

11 . 15 (m, 1H) . 

m.p.; 160-162°C 

MS (FAB) m/z 362 (M+H)*. 

Example 422 Synthesis of 3 -hpn^PTipsnl fnnpami rig - 1 - (4 - 

ethylpiperazin - 1 - yt ) i s o gu i.no line 



To a solution of 3 - amino - 1 - (4 - e thylpiperazin - 1 - 
yl ) isoquinoline (0.4 g) in pyridine (10 ml) was added 
benzoylsulf onyl chloride (0.29 g)-, and the mixture was stirred 
at room temperature for 5 hr . The reaction solution was 
concentrated, and then extracted with ethyl acetate. The ethyl 
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acetate layer was washed with water and brine, and then dried 
over magnesium sulfate. The solvent was removed, and the 
resulting residue was purified by NH-silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound (0.48 g) as a pale yellow solid. 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 5(ppm) 1 . 14 ( t , J = 7 . 2Hz , 3H) , 

2.48 (q,J=7. 2Hz, 2H) , 2.62(m,4H), 3.35(m,4H), 7.16(s,lH), 

7 .33 (br-t, 1H) , 7 . 4 2 (br - t , 2H ) , 7 . 48 - 7 . 53 (m, 2H) , 

7 . 64 (d, J=8 . 0Hz,lH) , 7 . 8 8 - 7 . 94 (m, 2H) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow 
amorphous (0.54 g) . 
Hydrochloride : 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 32 ( t , J=7 . 2Hz , 3H) , 3.15- 
3.26(m,2H), 3 . 27 - 3 . 39 (m, 2H) , 3 . 48 - 3 . 60 (m, 4H) , 3 . 94 (br - d , 2H) , 
7 .48-7 .71 (m, 5H) , 7 . 9 0 ( d , J= 8 . 0Hz , 1H ) , 8 . 00 - 8 . 08 (m, 3H) , 
8.23(S,1H), 10.45(s,lH), 10.98(m,lH). 
m.p.; amorphous 
MS(ESI) m/z 3 97 (M + H) * . 

Example 423 Synthesi s of 1 - f 4 - ethyl pi y. -i n - 1 - y n - 3 - ( A - 

methoxybenzenesnl f onami d<=Q i snqninnl i ne> 
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To a solution of 3 - amino- 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline (0.4 g) in pyridine (10 ml) was added 4- 
methoxybenzenesulf onyl chloride (0.33 g) , and the mixture was 
reacted at room temperature for 5 hr. The reaction solution 
was concentrated, and then extracted with ethyl acetate. The 
ethyl acetate layer was washed with water and brine, and then 
dried over magnesium sulfate. The solvent was removed, and the 
resulting residue was purified by NH-silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound (0.52 g, %) as a pale yellow solid. 
Free compound: 

1 H-NMR(400MHz,DMSO-d s ) ; <5(ppm) 1 . 05 ( t , J = 7 . 2Hz , 3H) , 

2.38(q, J=7.2Hz,2H) , 2.50(m,4H), 3.20(m,4H), 3.79(s,3H), 

6 . 87 (s, 1H) , 7 . 05 (d, J = 8 . 0Hz, 2H) , 7 . 3 6 (br - t , 1H ) , 7 . 55 (br - 1 , 2H ) , 

7 . 68 (d, J=8 . 0Hz , 1H) , 7 . 84 (d , J = 8 . 0Hz , 2H) , 7 . 8 0 - 7 . 88 (m, 1H) , 

10 . 54 (m, 1H) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a pale yellow 
amorphous (0.59 g) . 
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Hydrochloride : 

*H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 6 (ppm) 1 . 3 0 ( t , J = 7 . 2Hz , 3H) , 3.10- 
3.25(m,2H), 3.40(br-t.2H) , 3 . 51 (br-d, 2H) , 3 . 71 (br- d, 2H) , 
3.79{s,3H), 6.98<s,lH), 7 . 11 (d, J=9 . 2Hz , 2H) , 7 . 4 0 (br - t , 1H) , 
7 . 60 (br-t, 1H) , 7 .76 (d, J=8 . 0Hz, 1H) , 7 . 87 (d, J=9 . 2Hz , 2H) , 
7 .93 (br-d, 1H) , 10.80(s,lH), 11 . 09 (m, 1H) . 
MS (ESI) m/z 427 (M+H)\ 

Bvampl p 424. Synthesis of 1 - ( 4 - ethyl pi psra z i n - 1 - yl ) - 3 - ( 4 - 
mpthnyyphpnnyympt.hyl ) i soqu innl i tip hyrirorh 1 nri dp 



A solution of 4 - (4 - ethylpiperidin - 1 - yl ) - 3 - 
bromoisoquinoline (1.03 g) in tetrahydrof uran (20 ml) was 
cooled to -78 °C, followed by the dropwise addition of 1.7M 
tert -butyl lithium (3 ml). Fifteen minutes later, N,N- 
dimethylf ormamide (0.5 ml) was added thereto and the 
temperature of the reaction solution was raised to room 
temperature. To the reaction solution was added an aqueous 
solution of ammonium chloride, and the mixture was extracted 
with ethyl acetate, followed by washing with water and brine, 
drying and evaporating. The resulting residue was dissolved 




.OMe 
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in methanol (15 ml) , and reacted with sodium borohydride (0.4 
g) . The solvent was removed, the resulting residue was 
extracted with ethyl acetate extraction, followed by washing 
with water and brine, drying and evaporating. The resulting 
residue was purified by silica gel column chromatography 
(methylene chlor ide/methanol system), to give 4- (4- 
ethylpiperidin - 1 -yl ) -3 -hydroxymethylisoquinoline (0.46 g, 
52.7%) as a pale yellow oil. 

A solution of 4 - (4 - ethylpiperazin - 1 - yl ) - 3 - 
hydroxymethylisoquinoline (0.25 g) , 4 -methoxyphenol (0.12 g) 
and triphenylphosphine (0.29 g) in tetrahydrof uran (20 ml) was 
cooled to -30 C, followed by the dropwise addition of diethyl 
azodicarboxylate (0 . 19 g) . The temperature of the reaction was 
raised gradually to room temperature, and the reaction was 
conducted for further 12 hr. The reaction solution was diluted 
with ethyl acetate (50 ml) and extracted with a 2N aqueous 
solution of hydrochloric acid. Then the mixture was basified 
with a 5N aqueous solution of sodium hydroxide and extracted 
with ethyl acetate. The ethyl acetate layer was washed with 
water and brine, dried and evaporated. The resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.21 g) 
as a pale yellow oil. 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.18 g) . 

803 



98046PCT 



Hydrochloride : 

1 H-NMR{400MHz,DMSO-d 6 ) ; d (ppm) 1 . 32 ( t , J = 7 . 2Hz , 3H) , 3.16- 

3.38{m,4H), 3 .45 (br-t, 2H) , 3 . 5 9 (br - d , 2H) , 3.69(s,3H), 

3.89 (br-d,2H) , 5.15(s,2H), 6 . 8 8 (dd , J=8 . 8 , 1 . 6Hz , 2H) , 

7.02 (dd,J=8. 8,1. 6Hz,2H) , 7.57(s,lH), 7 . 62 (br- t , 1H) , 

7 .74 (br- 1, 1H) , 7 . 94 (d, J=8 . 0Hz, 1H) , 8 . 12 (d, J=8 . 4Hz , 1H) . 

m.p.; 101-102°C 

MS (ESI) m/z 378 (M+H)*. 

Example 42 5 Rynthpsis of 1 - f A - Pthyl pi psra 7. i n - 1 - yl ) - 3 - \ 4 - ( 2 
hydrnxypthnxy) - 2 -mpl-hnxyphPTiyl ] i snqn innl i nf^ 




According to Example 36-1, N -methyl - o - toluamide (1.70 g) 
and 4 - (2 - benzyloxye thoxy ) -2 -methoxybenzoni trile (3.30 g) were 
reacted, to give 3 - [4 - (2 -benzyloxyethoxy) - 2 - 
methoxyphenyl] isoquinolin- 1 - one (0.47 g) . 

The resulting 3 - [4 - (2 -benzyloxyethoxy) - 2 - 
methoxyphenyl] isoquinolin - 1 - one (0.47 g) was added to 
phosphorus oxychloride (10 ml ) , and the mixture was reacted at 
room temperature overnight. The reaction solution was 
evaporated, and to the resulting residue were added ethyl 

804 



98046PCT 



acetate and purified water. The ethyl acetate layer was washed 
with water, an aqueous solution of sodium bicarbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting 1 - chloro - 3 - [4 -( 2 -benzyloxyethoxy) - 2 - 
methoxyphenyl] isoquinoline was reacted as it was with N- 
ethylpiperazine (5 ml) in the presence of potassium carbonate 
(1.2 g) at 12 0°C f or 24 hr . The reaction solution was evaporated , 
and to the resulting residue were added ethyl acetate and 
purified water. The ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by NH-silica 
gel column chromatography (ethyl acetate/hexane system) , to 
give 1- (4-ethylpiperazin-l-yl) -3- [4- (2 -benzyloxyethoxy) -2- 
methoxyphenyl] isoquinoline"hydrochloride (0.11 g) as a yellow 
powder . 

1- (4 -Ethylpiperazin- 1 -yl) -3- [4- (2 -benzyloxyethoxy) -2- 
methoxyphenyl] isoquinoline hydrochloride (0.10 g) was 
dissolved in methanol (20 ml), followed by the hydrogenation 
in the presence of 10% palladium/carbon catalyst (0.03 g) at 
room temperature for 6 hr . The catalyst was filtered off. The 
resulting solution was washed with methanol, and then the 
filtrate was evaporated. The resulting residue was 
crystallized from ethanol/ether, to give the title compound 
(0.04 g) as a yellow powder. 
Hydrochloride : 

1 H-NMR(400MHz,D 2 O) ; <S (ppm) 1 . 37 ( t , J = 7 . 2Hz , 3H) , 
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3.35 (q, J=7 .2Hz. 2H) , 3 . 42 - 3 . 60 (m, 2H) , 3 . 7 0 - 3 . 95 (m, 6H) , 

3.92(s,3H), 4.16(m,2H), 4 . 2 5 (br - d, 2H) , 6 . 7 0 ( s+d, 2H) , 

7.57 (d, J=8 . 0Hz, 1H) , 7.66(s.lH), 7 . 72 - 7 . 77 (m, 1H) , 7.94(m,2H), 

8.10(d, J=8.4Hz,lH) . 

m.p. ; 140-142°C 

MS (FAB) m/z 408 (M+H)*. 

F.xampl e 4 2 6 SynthpRis nf 1 - (4 - ethyl pi ppra 7. i n - 1 -yl ) - 3 - [4 - ( 2 - 
hyrtrnxyciyrl nhpyyl o xy) phenyl ] i soqn in nl i np hyrj-rnr-hl nri cie> 



OH 




1- (4-Ethylpiperazin-l-yl) -3- (4- 
hydroxyphenyl) isoguinoline (380 mg) obtained in Example 7 was 
dissolved in tetrahydrof uran (20 ml) , followed by the addition 
of 60% oily sodium hydride (48 mg) at room temperature. Thirty 
minutes later, the solvent was removed. To the resulting 
residue was added cyclohexene oxide (15 ml), and the mixture 
was reacted at 150 C for 3 hr . After cooling, the reaction 
solution was diluted with ethyl acetate and extracted with a 
5N aqueous solution of hydrochloric acid. The aqueous layer 
was basif ied with a 8N aqueous solution of sodium hydroxide and 
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extracted with ethyl acetate . The organic phase was washed with 
water and brine, and dried over magnesium sulfate . The solvent 
was removed, and the resulting residue was purified by NH- silica 
gel column chromatography (ethyl acetate/hexane system) , to 
give the free compound of the title compound as a pale yellow 
oil . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give the title 
compound (240 mg) as a yellow powder. 
Hydrochloride : 

J H-NMR (4 00MHz, DMS0-d 6 ) ; d (ppm) 1 . 23 - 1 . 42 (m, 7H) , 1.59- 
1.68(m,2H), 1. 85-1 . 94 (m, 1H), 2 . 00-2 . 08 (m, 1H) , 3 . 2 0 - 3 . 6 6 (m, 9H) , 
3 . 97 (br-d, 2H) , 4 . 10 - 4 . 2 0 (m, 1H) , 7 . 07 (d, J=8 . 0Hz , 2H) , 7.52- 
7.61{m,lH), 7 . 66-7 .75 (m, 1H) , 7 . 9 0 - 8 . 14 (m, 5H) , 10.82{m,lH). 
m.p.; 143-144°C 
MS(ESI) m/z 432{M+H)*. 

Ryamplp 427 Synthesis of 4 - (4 - ethylpipera z i n - 1 - yl ) - 2 - ( 4 - 
mpthnxyphpnyl ) qn i na zol i tip dihydrochl ori fle 




OMe 



N. 




A mixture of 4 - ( 1 - ethylpiperazin - 4 - yl ) - 2 - 
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chloroquinazoline (0.56 g), 4 -me thoxyphenylbori c acid (0.46 g), 
tetrakistriphenylphosphinepalladium(O) (0.12 g), toluene (50 
ml) and a 10% aqueous solution of sodium carbonate (30 ml) was 
vigorously stirred in nitrogen atmosphere at 100 C for 1 nr. 
To the resulting mixture was additionally added 4- 
methoxyphenylboric acid (0.31 g) , and the mixture was further 
stirred for 2 hr . To the resulting mixture was again added 
4 -methoxyphenylboric acid (0.31 g), and the mixture was further 
stirred for 1 hr . To the resulting mixture was further added 
4 -methoxyphenylboric acid (0.31 g) , and the mixture was further 
stirred overnight. The resulting insoluble matters were 
filtered off, and then the organic layer was separated and 
extracted with 2N hydrochloric acid twice, followed by the 
addition of a 8N aqueous solution of sodium hydroxide to adjust 
the resulting mixture to pH 10. The resulting mixture was 
extracted with ethyl acetate twice . The extract was washed wi th 
brine and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by NH silica 
gel column chromatography (ethyl aceta te/n - hexane system) , to 
give 0.58 g of the free compound of the title compound as a pale 
yellow viscous oil. 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t . J-7 . 2Hz , 3H) , 

2 . 53 (q, J = 7 . 2Hz , 2H) , 2 . 7 0 ( t , J- 5 . GHz , 4H) , 3.89(s,3H), 

3.90(t,J=5.0Hz,4H), 7.00(d,J=8. 8Hz , 2H) , 

7 .37 (ddd, J=l-2, 8.4, 8.4Hz, 1H) , 7.70 (ddd, J- 1.2, 8.4, 8 . 4Hz , 1H) , 
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7 . 8 8 (dd, J=l . 2, 8 .4Hz, 1H) . 7 . 9 3 (dd, J=l . 2 , 8 .4Hz, 1H) , 
8.51(d, J=8.8Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 224.5-226°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 3.15- 
3.21 (m, 2H) , 3.24-3.32 (m. 2H) , 3 . 6 5 (br - d , 2H) , 4 . 03 (br - s , 2H) , 
4 . 84 (br-s, 2H) , 7 . 19 (d, J=8 . 8Hz , 2H) , 7 . 6 7 (br - t , 1H) , 8.02(br- 
t,lH), 8 .20 (br-d, 1H) , 8 . 2 8 (br - s , 1H) , 8 . 54 ( d , J= 8 . 8Hz , 2H) , 
11 . 64 (br-s, 1H) . 
MS(ESI) m/z 349(M+H)*. 

Ryamplp 428 Synthpsis of 1 - ( 4 - pthyl pi psra 7. \ n - 1 - yl ) - 3 - ( 4 - 
Tnethox yphprnyl ) -7-a?3i soqii innl inp 




4 - Chloro - 3 - cyanopyr idine (1.50 g) and 4- 
methoxyphenylacetylene (1.60 g) were reacted in the presence 
of dichlorobistriphenylphosphinepalladium (0.14 g) , cuprous 
iodide (75 mg) and triethylamine (10 ml) in N,N- 
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dimethylf ormamide (25 ml) in nitrogen atmosphere at 100 C 
overnight. The reaction mixture was poured into water (100 ml), 
and the mixture was extracted with ethyl acetate . The resulting 
organic layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system), to give 4- (4- 
methoxyphenylethynyl) - 3 - cyanopyridine (2.13 g, 95 %) as a pale 
yellow oil. 

4 - (4 -Me thoxyphenylethynyl) - 3 - cyanopyridine (2.10 g) was 
reacted in polyphosphoric acid (10 ml) at 120 C for 15 min . 
Water (40 ml) was added to the reaction mixture, and then the 
mixture was adjusted to pH 6.5 by potassium carbonate and 
extracted with ethyl acetate. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was removed, ammonium acetate (10 g) was added to 
the resulting residue, and the mixture was reacted at 140 C 
overnight. After cooling, the reaction solution was diluted 
with water (100 ml) and extracted with dichloroethane . The 
resulting organic layer was washed with water and brine, and 
dried over magnesium sulfate. The solvent was removed, to give 
3- (4 -methoxyphenyl) - 7 - aza - 2H - dihydroisoquinolin - 1 - one 
acetate (1.70 g, 58%) . 

3- (4 -Methoxyphenyl) - 7 - aza - 2H - dihydroi soquinol in - 1 - 
one'acetate (0.25 g) was reacted with phosphorus oxychloride 
(10 g) at 100°C f or 4 hr . The mixture was concentrated , followed 
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by the addition of water, neutralization with potassium 
carbonate and extraction with ethyl acetate. The organic layer 
was washed with water and brine, and dried over magnesium 
sulfate. The organic layer was filtered through silica gel and 
washed with ethyl acetate. The resulting filtrate was 
concentrated, to give 1 - chloro - 3 - ( 4 -me thoxyphenyl ) - 7 - 
azaisoquinoline (0.12 g) . 1 - Ethylpiperidine (10 ml) and 
potassium carbonate (0.5 g) were added thereto, and the mixture 
was reacted at 80°C for 6 hr. The reaction mixture was 
evaporated, and the resulting residue was partitioned between 
ethyl acetate and water. The ethyl acetate layer was washed 
with water and brine, and dried over magnesium sulfate. The 
resulting residue was purified by silica gel column . 
chromatography (ethyl aceta te/hexane system) , to give the title 
compound (0.10 g, 65%) as a pale yellow oil. 
Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J= 7 . 2Hz , 3H ) , 
2 . 55 (q, J=7 . 2Hz, 2H) , 2.75(m,4H), 3.70{m,4H), 3.88(s,3H), 
7 . 01 (d, J=8 . 0Hz, 2H) , 7.48(s,lH), 7 . 5 2 ( d , J= 8 . 0Hz , 1H ) , 
8.12 (d, J=8.0Hz,2H) , 8 . 54 ( d , J= 8 . 0Hz , 1H) , 9 . 4 0 (br - d, 1H) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0 . 11 g) . 
Hydrochloride: 

1 H-NMR(400MHz,DMSO-d 6 ) ; (5(ppm) 1 . 3 3 ( t , J = 7 . 2 Hz , 3 H ) , 3.15- 
4.00(m,8H), 3.85(s,lH), 4 . 34 (br - d , 2H) , 7 . 1 3 ( d , J= 8 . 4Hz , 2H ) , 
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8.12(s,lH), 8 . 16 (br-d, 1H) , 8 . 24 (d, J=8 . 4Hz , 2H) , 8.63(m,lH), 
9 . 63 (br-s, 1H) , 11 . 52 (rn, 1H) . 
m.p.; 222°C (decomp.) 
MS (ESI) m/z 349 (M+H)\ 

Example 429 Synt.hpsis nf 7- (A - ethyl pi ppra 7. i n - 1 -y"M - 5 - [ 3 - ( 3 
•hydroxypropyl)pyridin-5-yl1 thi eno F2 . 3-clpyridine 
hyd-rochl nri rip 




3 - Cyanomethyl - 2 - thiophenecarboxylic acid (7.5 0 g) was 
reacted in phosphorus tribromide (40 ml) at 170 C for 5 hr . The 
reaction was back to room temperature. Under cooling, water 
was added to the reaction mixture, followed by the 
neutralization with potassium carbonate and extraction with 
ethyl acetate. The organic layer was washed with water and 
brine, and dried over magnesium sulfate . The resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give 5 , 7 - dibromo thieno [2 , 3 - 
c]pyridine (2.04 g, 15.5%) as a -pale brown solid. 

5 , 7 -Dibromothieno [2 , 3 -c] pyridine (2.04 g) , 1- 
ethylpiperidine (0.95 g) and potassium carbonate (2.0 g) were 
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reacted in N, N- dimethylf ormamide (15 ml) at 70 C for 2 hr. The 
reaction mixture was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water. The ethyl acetate 
layer was washed with water and brine, and dried over magnesium 
sulfate. The resulting residue was purified by silica gel 
column chromatography (ethyl acetate/methanol system) , to give 
7 - (4 - ethylpiperidin- 1 -yl) - 5 -bromothieno [2 , 3 - c] pyridine 
(1.95 g) as a brown oil. 

5-Bromo-2- [3- (tert- 
butyldimethylsilyloxy) propyl] pyridine (3.26 g) and 
hexabutyldi tin (5.80 g) were heated in the presence of 
tetrakis triphenylphosphinepalladium ( 0) in xylene, to give 
2- [3- ( tert-butyldimethylsilyloxy) propyl] -5- 
tributylstannylpyridine (1.80 g) . 

The resulting compound and 7 -( 4 - ethylpiperidin - 1 - yl ) - 
5 -bromothieno [2 , 3 -c] pyridine (0.54 g) previously were reacted 
in the presence of tetrakis triphenylphosphinepalladium ( 0 ) 
(0.20 g) in xylene in nitrogen atmosphere for 1 hr . A 2N aqueous 
solution of hydrochloric acid (30 ml) was added to the reaction 
solution, and the mixture was stirred for 30 min. Then, the 
aqueous layer was separated, basif ied with a 5N aqueous solution 
of sodium hydroxide , and then back - extracted wi th ethyl acetate. 
The ethyl acetate layer was washed with water and brine, dried 
and evaporated. The resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system), to give the title compound (0.31 g) as a pale yellow 
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oil. 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.38 g) . 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 32 ( t , J = 7 . 2Hz , 3H) , 1.89- 

1.98(m,2H), 3 . 08-3 . 27 (m, 5H) , 3 . 4 9 ( t , J= 6 . 4Hz , 2H) , 3.58- 

3.70(m,4H), 4 . 48 (br-d, 2H) , 7 . 62 (d, J=5 . 2Hz , 1H) , 

7 . 99 {d, J=8 . 0Hz, 1H) , 8 . 19 (d, J=5 . 2Hz . 1H) , 8.32(s,lH), 

8.07 (d, J=8.0Hz, 1H) , 9.34(br-s,lH) , 11.34(m,lH). 

m.p.; 204-205°C 

MS(ESI) m/z 383 (M+H)*. 

Example 430 Synthesis of 7 - ( 4 - ethyl pi ppra r. i n - 1 - yl ) - s - \ 3 - f ? - 
hydroxyethoxy) st.yryl 1 t.hi pnn \7. . 3 - r] pyri dinp hydrnrhl nri ri^ 




7 - (4 -Ethylpiperidin- 1 -yl ) - 5 -bromothieno [2,3- 
cjpyridine (300 mg) and 3 - (2 -hydroxyethoxy) styrene (300 mg) 
were reacted in the presence of palladium acetate (30 mg) , 
tri -o- toluylphosphine (81 mg) and trie thylamine (2 ml) in 
N , N - dimethyl formamide (15 ml) in nitrogen atmosphere for 6 hr . 

814 



98046PCT 



After cooling, the reaction solution was diluted with ethyl 
acetate (200 ml), washed with water and brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
to give the title compound (100 mg) as a pale yellow oil. 
Free compound: 

'H-NMR (400MHz, CDCI3) ; <5(ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 
2 . 53 (q, J=7 . 2Hz, 2H) , 2.69(m,4H), 3 . 82 (m, 4H) , 3.98(m,2H), 
4.15(m,2H), 7 . 01 (t, J=8 . 0Hz , 2H) , 7 . 13 (d, J=18 . 0Hz , 1H) , 
7.22(s,lH), 7 .21-7 .25 (d, 1H) , 7 . 29 (d, J=5 . 2Hz , 1H) , 
7.55(d, J=5.2Hz,2H) , 7 . 6 5 (br - d , 1H ) , 8 . 07 (d, J=18 . 0Hz , 1H) . 

The resulting title compound was converted into an oxalate 
in a conventional manner, to give a white powder (57 mg) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 2 5 (br - t , 3H) , 3.04- 

3.80(m,10H), 3 .76 (br-t, 2H) , 4 . 06 (br - t , 2H) , 6 . 86 - 6 . 91 (m, 1H) , 

7.19-7.36(m,3H) , 7.51{s,lH), 7 . 54 (d, J=5 . 2Hz , 1H) , 

7 . 62 (d, J=8 . 0Hz, 1H) , 8 . 0 5 (d, J=5 . 2Hz, 1H) . 

m.p. ; 98-99°C 

MS (FAB) m/z 410 (M+H) * . 

Example 431 Syn t hes i s of 7 - (4 - e thyl pi pera 7. i n - 1 - yl ) - 5 - [4 - ( 2 - 
hyrjrnyypf.hnxy) styryl ] f hi pnn [7, f 3 - n] pyri rHnp hyrj-rnrhlo-r-idp 
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J 

7- (4 -Ethylpiperidin- 1 -yl) - 5 -bromothieno [2 , 3 - 
c] pyridine (300 mg) and 4 - (2 -hydroxyethoxy) styrene (300 mg) 
were reacted in the presence of palladium acetate (30 mg) , 
tri - o- toluylphosphine (81 mg) and triethylamine (2 ml) in 
N, N- dime thylf ormamide (15 ml) in nitrogen atmosphere for 6 hr. 
After cooling, the reaction solution was diluted with ethyl 
acetate (200 ml), washed with water and brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
to give the title compound (120 mg) as a pale yellow oil. 

The resulting title compound was converted into an oxalate 
in a conventional manner, to give a white powder (68 mg) . 
Oxalate : 

'H-NMR (400MHz , DMSO-d 6 ) ; 5(ppm) 1 . 2 5 (br - 1 , 3H) , 3 . 09 (br- q, 2H) , 

3.29(m,4H), 3 . 7 3 ( t , J= 5 . 2Hz , 1H) , 3 . 8 0 - 3 . 99 (m, 4H) , 

4.02 (t, J=5.2Hz,lH) , 6.97 (d, J=8.4Hz,2H) , 7 . 16 (d, J = 12 . 0Hz , 1H) , 

7.46(s,lH), 7 . 51 (d, J=5 . 2Hz , 1H) , -7 . 58 (d, J=8 . 4Hz , 1H) , 

7.60(d,J=12.0Hz,lH), 8.03 (d, J=5 . 2Hz , 1H) . 

m.p. ; 143 - 145°C 
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MS(ESI) m/z 410 (M+H) * . 

Example 432 Synthesis of 7 - (4 - ethylpiperazin- 1 -yl ) - 5 - [4 - ( 3 
hydroxypropyl ) phpnyl 1 t.hi pnn [ 7. , 3 - r.] pyri di tip hydronhl ori dp 




7 - (4 - Ethylpiperidin- 1 -yl) - 5 -bromothieno [2,3- 
c]pyridine (200 mg) and ethyl 3- (4- 

tributyls tannylphenyl ) propionate {400 mg) were reacted in the 
presence of tetraki s triphenylphosphinepalladium ( 0 ) (50 mg) in 
xylene (10 ml) in nitrogen atmosphere for 5 hr . After cooling, 
the reaction solution was diluted with ethyl acetate (200 ml) 
and extracted with a 2N aqueous solution of hydrochloric acid. 
The resulting solution was basif ied with a 5N aqueous solution 
of sodium hydroxide and extracted with ethyl acetate . The ethyl 
acetate layer was washed with water and brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
to give 7 - (4 - ethylpiperaz in - 1 -yl) - 5 - [4 - 

(ethoxycarbonylethyl) phenyl] thieno [2 , 3 - c] pyridine (0.20 g) 
as a pale yellow oil. 

The resulting compound (0.20 g) was dissolved in 
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tetrahydrof uran (5 ml) , and added dropwise into a suspension 
of lithium aluminum hydride (0.07 g) in tetrahydrof uran (20 ml) 
at room temperature. The reaction mixture was stirred for 1 
hr, followed by the sequential addition of water (0.07 ml), a 
5N aqueous solution of sodium hydroxide (0.07 ml) and water 
(0.21 ml), and the mixture was stirred at room temperature for 
1 hr. The resulting precipitates were filtered off, while the 
resulting filtrate was washed with ethyl acetate . The filtrate 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) , to give the title compound as a pale yellow oil (0.12 
g) • 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.10 g) . 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d s ) ; <5(ppm) 1 . 31 { t, J = 7 . 2Hz , 3H) , 1.71- 

1.80(m,2H), 2 . 67 (t, J = 7 . 2Hz , 2H) , 3 . 14 - 3 . 2 6 (m , 4H ) , 

3 .44 (t, J=7 .2Hz, 2H) , 3 . 5 5 (br - 1 , 2H) , 3 . 6 4 (br - d , 2H ) , 4.43(br- 

d,2H), 7 . 32 (d, J=8 . 0Hz, 2H) , 7 . 5 6 ( d , J= 5 . 6Hz , 1H ) , 8.01(s,lH), 

8 . 05 (d, J = 8 . 0Hz, 2H) , 8 . 0 7 ( d , J= 5 . 6Hz , 1H ) , 10.82(m,lH). 

m.p.; 112-113°C 

MS (FAB) m/z 382{M+H)\ 

Exam ple 433 Synthesis of 7 - / 4 - Pthyl pi p P ra 7. \ n - 1 - yl ) - 5 - \A - ( 3 - 
hydroxypropyl ) - 3 -met-hoxyphpnyl ] t h i eno [2 , 3 - r.] pyri di ne 
hydrorhl ori dp 
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5 -Bromo- 2 - (3 - acetoxypropyl ) anisole (2.27 g) and 
hexabutylditin (5.28 g) were heated in the presence of 
tetrakis triphenylphosphinepalladium ( 0 ) in xylene, to give 
2 - (3 -acetoxypropyl) - 5 - tributyls tannylanisole (0.92 g) . 

The resulting compound and 7 - (4 - ethylpiperidin- 1 -yl) - 
5 - bromo thieno [2 , 3 - c] pyridine (0.21 g) were reacted in the 
presence of tetrakis triphenylphosphinepalladium (0) (0.12 g) 
in xylene in nitrogen atmosphere for 1 hr . The reaction 
solution was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system), to give 7 - ( 4 - ethylpiperazin - 1 - 
yl ) - 5 - [4 - ( 3 - acetoxypropyl ) - 3 -me thoxyphenyl ] thieno [2,3- 
c]pyridine (42 mg) as a pale yellow oil. 

The resulting compound was dissolved in methanol (15 ml) , 
and reacted with a 2N aqueous solution of sodium hydroxide (5 
ml) at room temperature overnight. The reaction solution was 
concentrated, and the resulting residue was extracted with 
ethyl acetate. The ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, to give the free compound of the title compound. 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give 31 mg of the 
title compound as a yellow powder. 
Free compound: 

l H-NMR {4 00MHz, CDC1 3 ) ; $ (ppm) 1 . 17 - 1 . 2 5 (m, 3H) , 1 . 8 0 -1 . 92 (m, 2H) , 
2.62 (m,2H), 2 . 68 - 2 . 84 (m, 6H) , 3.63 (m,2H), 3 . 83 - 3 . 98 (m, 4H) , 
3.95(s,3H), 7 .22 (d, J=8 . 0Hz, 1H) , 7 . 3 6 ( d , J= 5 . 2Hz , 1H) , 
7 . 58 (m, 2H) , 7 . 67 (s, 2H) . 

Hydrochloride : 

2 H -NMR (400MHz, DMSO- d 6 ) ; (5 (ppm) 1 . 3 1 ( t , J=7 . 2Hz , 3H) , 1.66- 

1.75(m,2H), 2 . 62 (t, J=7 . 6Hz, 2H) , 3 . 14 -3 . 25 (m, 4H) , 

3 .44 (q, J = 6 .4Hz, 2H) , 3 . 5 5 - 3 . 6 8 (m, 4H) , 3.91(s,3H), 4.43(br- 

d,2H), 7 . 23 (d, J=8 . 0Hz, 1H) , 7 . 57 ( d , J=5 . 2Hz , 1H) , 

7 . 65 (dd, J = 8 . 0, 1 . 6Hz, 1H) , 7 . 69 (br - s , 1H) , 8.06(s,lH), 

8 . 08 (d, J=5 . 2Hz, 1H) , 11.10(m,lH). 

m . p . ; 1 1 4 - 115°C 

MS (FAB) m/z 412 (M+H) * . 

Example 4 34 Synthesis of 7 - ( 4 - ethylpi ppra ?. i n - 1 - yl ) - 5 - [A - ( ? - 
hydroxypropoxy) phenyl! thi eno \7 r 3 - r.} pyri d i tip d i hydrnrhl nri dp 
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In the same manner as in Example 161-2, l-[4- 
( tributylstannyl) phenoxy] -3- ( tetrahydropyran- 2 - 
YL) oxypropane (1.73 g) was obtained as a colorless oil from 
1- (4 -bromophenoxy) -3- ( tetrahydropyran- 2 -yloxy) propane (2.08 
g) and bis ( tributyl tin) (3.3 ml). 

The resulting compound and 7 -( 1 - ethylpiperazin - 4 -yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.29 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - ethylpiperazin - 1 -yl ) -5- [4- [3- 
( tetrahydropyran -2 -yl) oxypropoxy] phenyl] thieno [2,3- 
c] pyridine. Ethyl acetate and 2N hydrochloric acid were added 
to the reaction solution, and the resulting insoluble matters 
were filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate 
thrice. The pH of the resulting solution was adjusted to pH 
10 by adding a 8N aqueous solution of sodium hydroxide thereto, 
and the resulting solution was extracted with ethyl acetate 
thrice. The extract was washed with brine and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by NH silica gel column 
chromatography (ethyl ace tate/n - hexane system), to give 0.26 
g of the free compound of the title compound as a colorless 
amorphous. 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 1 6 ( t , J= 7 . 2Hz , 3H ) , 
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2.09 (quintet, J= 5 . 9Hz, 2H) , 2.52 (q, J=7 . 2Hz, 2H) , 

2 . 69 (t, J = 5. 0Hz, 4H) , 3 . 85 ( t , J=5 . OHz , 4H) , 3 . 9 0 ( t , J = 5 . 9Hz , 2H) , 
4.20 (t, J = 5.9Hz,2H) , 6 . 99 (d, J=9 . 2Hz , 2H) , 7 . 33 (d, J=5 . 6Hz , 1H) , 
7 . 55 (d, J = 5 . 6Hz, 1H) , 7.61(s,lH), 8 . 04 (d, J=9 . 2Hz . 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
xn.p.; 12 6-127°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 

1.89 (quintet, J=6.2Hz,2H) , 3 . 16 - 3 . 2 3 (m, 4H) , 3 . 53 - 3 . 66 (m, 4H) , 

3 . 58 (t, J=6 . 2Hz, 2H) , 4 . 10 ( t , J= 6 . 2Hz , 2H) , 3 . 42 (br-d, 2H) , 

7 . 04 (d, J=8 . 8Hz, 2H) , 7 . 54 (d , J= 5 . 2Hz , 1H) , 7.96(s,lH), 8.05- 

8.09(m,3H), 10 . 99 (br- s , 1H) . 

MS (FAB) m/z 398(M+H)\ 

Rvampl s 43 5 Sy nt hesi s of 7 - ( 4 - e thyl pi pera z i n - 1 -yl ) - 5 - [4 - ( 2 - 
hydroxypropoxy) phenyl 1 th i eno T 2 . 3 - c. 1 pyri di rifi dihydroc h l ori de 




N. 




In the same manner as in Example 161-2, 2- (R) - 
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acetoxy- 1 - [4 - ( tributyls tannyl ) phenoxy] propane (1.31 g) was 
obtained as a colorless oil from 2 - (R) -acetoxy- 1 - (4 - 
bromophenoxy) propane (1.94 g) and bis ( tributyl tin) (3.6 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 
5-bromothieno [2 , 3 -c] pyridine {0.29 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperaz in - 1 -yl ) -5- {4- [2- (R) - 
acetoxypropoxy] phenyl} thieno [2 , 3 -c] pyridine . Ethyl acetate 
and 2N hydrochloric acid were added to the reaction solution, 
and the resulting insoluble matters were filtered off. The 
aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The aqueous layers were 
combined and washed with ethyl acetate twice. The pH of the 
resulting solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and subsequently, 
methanol was added thereto until the reaction solution became 
homogenous. The reaction solution was left as it was at room 
temperature for 45 min. The solvent was evaporated, and then 
water was added thereto and the mixture was extracted with ethyl 
acetate thrice. After washing with brine and drying over 
magnesium sulfate, the solvent was evaporated. The resulting 
residue was purified by NH silica gel column chromatography 
(ethyl acetate/n - hexane system), to give 0.22 g of the free 
compound of the title compound as a colorless viscous oil. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 
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1.31 (d, J=6.4Hz,3H) , 2.37 (br-s,lH) , 2 . 52 (q, J=7 . 2Hz , 2H) , 
2.69 (t, J=5.0Hz,4H) , 3 . 84 - 3 . 88 (m, 5H) , 4 . 01 (dd , J= 3 . 2 , 9 . 2Hz , 1H) , 
4.19-4.28 (m,lH) , 7 . 00 (d, J=8 . 8Hz , 2H) , 7 . 33 (d, J=5 . 4Hz , 1H) , 
7 . 55 (d, J=5 . 4Hz, 1H) , 7.62(s,lH), 8 . 05 (d , J= 8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 126-127°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 18 (d, J=6 . 4Hz , 3H) , 
1.31(t, J=7.2Hz,3H) , 3 .16-3 .24 (m, 2H) , 3 . 55 (br - t , 2H) , 
3 . 64 (br-d, 2H) , 3 . 84 (dd, J = 5 . 2 , 9.6Hz, 1H) , 

3.89 (dd,J=6.0, 9.6Hz, 1H) , 3 . 95 - 4 . 01 (m, 1H) , 4 . 42 (br - d , 2H) , 
7 . 05 (d, J=8 . 8Hz, 2H) , 7 . 54 < d , J=5 . 6Hz , 1H) , 7.97(s,lH), 8.05- 
8.09(m,3H), 10 . 91 (br- s , 1H) . 
MS (FAB) m/z 398 (M+H)*. 

^ampl p 4 36 Rynl-liPsiR of 7 - (4 - ethyl pi pera z in - 1 -yl ) - 5 - \4 • ( 2 - 
hyd-roxyp-ropyl ) phenyl! thieno \2 . 3 -e l Dvri dine dihvdrochl or ide 




• 2HC1 



N. 
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In the same manner as in Example 161-2, 1- [4- 
(tributylstannyl) phenyl] propan- 2 - one (1.98 g) was obtained as 
a colorless oil from 1- (4 -bromophenyl ) propan- 2 -one (2.09 g) and 
bis (tributyltin) (5.0 ml). 

The resulting compound and 7 - (1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.29 g) were reacted in the same 
manner as in Example 300-4, to give 7 - (4 -ethylpiperazin- 1 - 
yl ) - 5 - [4 - ( 2 - oxypropyl ) phenyl] thieno [2 , 3 - c] pyridine (0.20 g) . 

Then, the resulting 7 - (4 - ethylpiperazin- 1 -yl) - 5 - [4 - 
(2 - oxopropyl) phenyl] thieno [2 , 3 - c] pyridine (0.20 g) was 
dissolved in tetrahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.04 g) 
in tetrahydrof uran (1 ml) under cooling with a cooler of sodium 
chloride/ice. Further, the resulting mixture was stirred for 
15 min. Water (40 ml), a 5N aqueous solution of sodium hydroxide 
(40 ml) and water (120 ml) were sequentially added to the 
reaction solution, which was then diluted with ethyl acetate, 
and the resulting precipitates were filtered off. The solvent 
was evaporated, and the resulting residue was purified by NH 
silica gel column chromatography (ethyl acetate/n-hexane 
system) , to give 0 . 15 g of the free compound of the title compound 
as a colorless viscous oil. 
Free compound : 

X H-NMR (400MHz , CDC1 3 ) ; (5(ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 

1 . 27 (d, J=6 . 0Hz , 3H) , 2 . 52 <q, J=7 . 2Hz , 2H) , 2 . 6 8 ( t , J=5 . 0Hz , 4H) , 

2 . 75 (dd, J = 8 . 0, 13 . 6Hz, 1H) , 2 . 84 (dd, J = 4 . 0 , 13 . 6Hz , 1H) , 
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3 . 85 (t, J=5 . OHz, 4H) , 4 . 02 -4 . 10 (m, 1H) , 7 . 3 0 (d , J= 8 . 4Hz , 2H) , 
7 . 33 (d, J=5 . 6Hz, 1H) , 7 . 55 (d, J=5 . 6Hz , 1H) , 7.65(s,lH), 
8.04 (d, J=8.4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the titled compound as a pale yellow 
powder . 

Hydrochloride : 
m.p. ; 66-67°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 06 (d, J=6 . 4Hz , 3H) , 

1.03 (t, J=7 . 2Hz, 3H) , 2.62(dd,J = 6.4,13. 2Hz, 1H) , 

2.75(dd, J=6. 8, 13.2Hz, 1H) , 3 . 17 - 3 . 23 (m, 2H) , 3 . 55 (br - 1 , 2H) , 

3 . 64 (br-d, 2H) , 3.83-3.91 (m, 1H) , 4 . 43 (br-d, 2H) , 

7 . 31 (d, J=8 . 2Hz, 2H) , 7 . 56 (d, J=5 . 2Hz , 1H) , 8.01(s,lH), 

8.04 (d, J=8.2Hz,2H) , 8 . 07 (d, J = 5 . 2Hz , 1H) , 10 . 79 {br- s , 1H) . 

MS (FAB) m/z 382 (M+H) \ 

Rvamplp 437 Synthesis of 7 - ( 4 - e thyl pi pera 7. i n - 1 - y 1 ) - 5 - [ 3 - 
rhl orn - 4 - ( 2 - hydroxye thoxy ) phenyl ] thi eno f 2 , 3 - r.] pyri di ne 




N - 2HC1 
N 




In the same manner as in Example 161-2, 2-acetoxy-l- 
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[2-chloro-4- ( tributylstannyl) phenoxy] ethane (0.58 g) was 
obtained as a colorless oil from 2 - acetoxy - 1 - ( 4 -bromo - 2 - 
chlorophenoxy) ethane (1.32 g) and bis ( tributyltin) (2.3 ml). 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.19 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - ethylpiperazin - 1 -yl ) -5- [4- (2- 
acetoxyethoxy) - 3 - chlorophenyl] thieno [2 , 3 -c] pyridine . Ethyl 
acetate and 2N hydrochloric acid were added to the reaction 
solution, and the resulting insoluble matters were filtered off . 
The aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The resulting aqueous 
layers were combined and washed with ethyl acetate twice. The 
pH of the resulting solution was adjusted to pH 10 by adding 
a 8N aqueous solution of sodium hydroxide , and then the solution 
was extracted with ethyl acetate twice. The extract was washed 
with brine, dried over magnesium sulfate, and the solvent was 
evaporated. Methanol (6 ml) was added to the resulting residue 
and dissolved, followed by the addition of a 8N aqueous solution 
of sodium hydroxide (0.75 ml) . The resulting mixture was left 
as it was at room temperature for 45 min, and then the solvent 
was evaporated. Water was added to the resulting residue, and 
then the mixture was extracted with ethyl acetate thrice. The 
extract was washed with brine, dried over magnesium sulfate, 
and the solvent was evaporated. The resulting residue was 
purified by NH silica gel column chromatography (ethyl 
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acetate/n-hexane system), to give the title compound (0.03 g) 
as a colorless viscous oil. 
Free compound: 

'H-NMR (400MHz, CDCI3) ; <5 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 

2.52 (q,J=7. 2Hz, 2H) , 2 . 69 ( t , J=4 . 8Hz , 4H) , 3 . 85 ( t , J=4 . 8Hz , 4H) , 

4 . 30 (t, J=4 . 8Hz, 2H) , 4 . 5 0 ( t , J=4 . 8Hz , 2H) , 7 . 01 (d, J=8 . 4Hz , 1H) , 

7 . 34 (d, J=5 . 6Hz, 1H) , 7 . 57 (d, J=5 . 6Hz , 1H) , 7.60(s,lH), 

7 . 9 5 (dd, J=2 .4 , 8 .4Hz , 1H) , 8 . 13 (d, J=2 . 4Hz , 1H) . 

MS ( FAB ) m/z 418, 420(M+H)*. 

Kxampl p 438 Synthesis of 7 - (4 - ethyl pi pera z in - 1 - yl ) - 5 - [4 - ( 1 - 
mpfbyl - 2 - hydroxyethoxy ) phenyl ] thi pnn \7. , 3 - r.) pyri dine 
rH hydronhl ori de 




In the same manner as in Example 161-2, 1- (S) - 
acetoxy- 2 - [4 - ( tr ibu tyl s tannyl ) phenoxy] propane (1.12 g) was 
obtained as a colorless oil from 1- (S) -acetoxy-2- (4- 
bromophenoxy) propane (1.61 g) and bis ( tributyl tin) (3.0 ml) . 

The resulting compound and • 7 - ( 1 - ethylpiperazin -4 -yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.19 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
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containing 7- (4 -ethylpiperazin-l-yl) -5- [4- (S) - (1- 
acetoxypropan- 2 -yl ) oxyphenyl] thieno [2 , 3 - c] pyridine . Ethyl 
acetate and 2N hydrochloric acid were added to the reaction 
solution and dissolved, and the resulting insoluble matters 
were filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
resulting aqueous layers were combined and washed with ethyl 
acetate twice. The pH of the resulting solution was adjusted 
to pH 10 by adding a 8N aqueous solution of sodium hydroxide 
thereto, and the solution was extracted with ethyl acetate twice. 
The extract was washed with brine, dried over magnesium sulfate, 
and the solvent was evaporated. To the resulting residue was 
added methanol (6 ml) and dissolved, followed by the addition 
of a 8N aqueous solution of sodium hydroxide (1.48 ml) . The 
resulting solution was left as it was at room temperature for 
2 hr, and then the solvent was evaporated. Water was added to 
the residue, and the mixture was extracted with ethyl acetate 
thrice. Then, it was washed with brine, dried and the solvent 
was evaporated . The resulting residue was purified by NH silica 
gel column chromatography (ethyl acetate/n - hexane system) , to 
give 0.15 g of the free compound of the title compound as a 
colorless viscous oil. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 16 ( t , J=7 . 2Hz , 3H) , 

1 . 31 (d, J=6 . 4Hz, 3H) , 2 . 37 (br-s, 1H) , 2 . 52 (q, J=7 . 2Hz , 2H) , 

2 . 69 (t, J = 5 . 0Hz, 4H) , 3 . 84 - 3 . 88 (m, 5H) , 4 . 01 (dd, J = 3 . 2 , 9 . 2Hz , 1H) , 
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4.19-4.28 (m,lH) , 7 . 00 (d, J=8 . 8Hz, 2H) , 7 . 33 (d. J=5 . 4Hz , 1H) , 
7.55 (d, J=5.4Hz, 1H) , 7.62(s,lH), 8 . 05 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 126-127°C 

'H-NMR (400MHz, DMSO-dJ ; d (ppm) 1 . 1 8 ( d , J= 6 . 4Hz , 3H) , 
1.31{t, J=7.2Hz,3H) , 3 . 16 -3 .24 (m, 2H) , 3 . 5 5 (br - t , 2H) , 
3.64 (br-d, 2H) , 3 . 84 (dd, J=5 .2,9. 6Hz, 1H) , 

3 . 89 (dd, J=6 . 0, 9 . 6Hz, 1H) , 3 . 95 - 4 . 01 (m, 1H) , 4 . 42 (br - d , 2H) , 
7 . 05 {d, J=8 . 8Hz , 2H) , 7 . 54 (d, J=5 . 6Hz , 1H) , 7.97{s,lH), 8.05- 
8.09(m,3H), 10 . 91 (br- s , 1H) . 
MS ( FAB } m/z 398 (M+H)*. 

Ryamplp 419 Synfhpsis of 7 - ( 4 - pthyl p i ppra 7. i n - 1 - y 1 ) - 5 - \ A - M - 

hydroxy- 3 -methyl butyl ) phenyl] thi eno [2 , 3 - c l pyri di ne 
dihydrochloride 




OH 



N. 
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In the same manner as in Example 161-2, 4- [4- 
( tributylstannyl) phenyl] butan- 2 -one (1.61 g) was obtained as 
a colorless oil from 4- ( 4 -bromophenyl ) butan - 2 - one (1.36 g) and 
bis (tributyltin) (3.0 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 -yl) - 
5 -bromothieno [2 , 3 - c] pyridine (0.33 g) were reacted in the same 
manner as in Example 300-4, to give 7 - (4 - e thylpiperaz in - 1 - 
yl) - 5 - [4 - (3 -oxobutyl) phenyl] thieno [2 , 3 - c] pyridine (0.23 g) . 

The resulting 7 - (4 - ethylpiperazin- 1 - yl )- 5 - [4 -( 3 - 
oxobutyl) phenyl] thieno [2 , 3 -c] pyridine (0.23 g) was dissolved 
in tetrahydrof uran (10 ml) , and the resulting mixture was 
stirred under ice- cooling. To the resulting mixture was added 
3 . 0M methylmagnesium bromide/ether solution (0.39 ml), and the 
mixture was further stirred for 3 hr. Then, 3 . 0M 
methylmagnesium bromide/ether solution (0.39 ml) was further 
added thereto, and the mixture was further stirred for 4.5 hr . 
Then, an aqueous solution of saturated ammonium chloride and 
ethyl acetate were added to the mixture, and the mixture was 
stirred. The organic layer was separated, and then it was 
washed with brine and dried over magnesium sulfate . The solvent 
was evaporated, and the resulting residue was purified by NH 
silica gel column chromatography (ethyl ace tate/n - hexane 
system) , to give 0 . 10 g of the free compound of the title compound 
as a colorless viscous oil . 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 5(ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H ) , 1.31(s,6H), 
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1.81-1.86 (m,2H) , 2 . 52 (q, J=7 . 2Hz , 2H) , 2 . 6 9 ( t , J= 5 . OHz , 4H) , 
2 .74-2 .78 (m,2H) , 3 . 8 5 ( t , J= 5 . OHz , 4H) , 7 . 29 (d, J=8 . 4Hz , 2H) , 
7 .33 (d, J=5.4Hz, 1H) , 7 . 55 (d, J=5 . 4Hz , 1H) , 7.65(s,lH), 
8 . 02 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 122-123. 5°C 

"H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.17 (s, 6H) , 1.32 (t, J=7 .2Hz,3H) , 

1.65-1.70(m,2H) , 2 . 6 5 - 2 . 7 0 (m, 2H) , 3 . 15 - 3 . 24 (m, 4H) , 3.57- 

3.65(m,4H), 4 . 42 (br- d, 2H) , 7 . 3 1 ( d , J= 8 . OHz , 2H) , 

7 . 56 (d, J=5 . 4Hz, 1H) , 8.00(s,lH), 8 . 04 (d, J=8 . OHz , 2H) , 

8 . 08 (d, J=5 . 4Hz, 1H) , 11.28 (br-s, 1H) . 

MS (FAB) m/z 410 (M+H)*. 

Example 44 0 Synthesis nf 7 - (4 - Pfhyl pi ppra7 i n - 1 -yl) - 5 - [4 - ( 3 - 
hydroxybutyl) phenyl 3 f.hi eno [2 . 3 -c] pyridi ne d ihydroch l nri d ft 




OH 



N. 
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In the same manner as in Example 161-2, 4- [4- 
(tributylstannyl) phenyl] butan-2 -one (1.59 g) was obtained as 
a colorless oil f rom 4 - (4 -bromophenyl ) butan- 2 -one (1.29 g) and 
bis (tributyltin) (2.9 ml). 

The resulting compound and 7 -( 1 - e thylpiperazin - 4 -yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.22 g) were reacted in the same 
manner as in Example 300-4, to give 7 - (4 - e thylpiperazin - 1 - 
yl ) - 5 - [4 - (3 -oxobutyl) phenyl] thieno [2 , 3 -c] pyridine . 

The resulting 7 - (4 -ethylpiperazin- 1 -yl) - 5 - [4 - (3 - 
oxobutyl) phenyl] thieno [2 , 3 -c] pyridine was dissolved in 
tetrahydrof uran (5 ml) . The resulting solution was added to 
a suspension of lithium aluminum hydride (0.04 g) in 
tetrahydrofuran (1 ml) under ice- cooling, and the mixture was 
further stirred for 15 min . Water (40 ml), a 5N aqueous solution 
of sodium hydroxide (40 ml) and water (120 ml) were sequentially 
added to the reaction solution. Then, the resulting mixture 
was diluted with ethyl acetate, and the resulting precipitates 
were filtered off. The solvent was evaporated, and the 
resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n- hexane system) , to give 0.18 
g of the free compound of the title compound as a colorless 
viscous oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; (5(ppm) 1 . 16 ( t , J=7 . 2Hz , 3H) , 

1 . 25 (d, J = 3 . 2Hz , 3H) , 1 . 7 8 - 1 . 8 5 (m , 2H) , 2 . 52 ( q , J = 7 . 2Hz , 2H) , 

2 . 69 (t, J = 5 . 0Hz, 4H) , 2 . 65 - 2 . 85 (m, 2H) , 3 . 84 - 3 . 89 (m, 5H) , 
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7.29(d / J=8.4Hz,2H) , 7 . 34 (d, J=5 . 4Hz , 1H) , 7 . 5 6 ( d , J= 5 . 4Hz , 1H ) , 
a7.66(s,lH), 8.02 (d, J=8.4Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 110.5-112°C 

X H-NMR (400MHz, DMS0-d s ) ; 6 (ppm) 1 . 10 {d, J = 6 . 0Hz , 3H) , 

1.31 (t, J = 7 .2Hz, 3H) , 1.62-1.68 (m, 2H) , 2 . 6 0 - 2 . 7 6 (m, 2H) , 3.15- 

3.23(m,4H), 3.57-3 .65 (m,4H) , 4 . 42 (br - d, 2H) , 

7 . 31 (d, J=8 . 4Hz, 2H) , 7 . 5 6 (d , J=5 . 4Hz , 1H) , 8.00(s,lH), 

8 . 04 (d, J=8 . 0Hz , 2H) , 8 . 0 8 (d , J = 5 . 4Hz , 1H) , 11 . 26 (br- s , 1H) . 

MS (FAB) m/z 3 9 6 (M + H) * . 

Example 441 Synthesis of 7 - (4 - ethylpiperaz in- 1 -yl ) - 5 - [4 - ( 3 - 

hydroxy- 2 -mshliyl propyl ) phenyl 1 hhi eno \2 , 3 - c] pyridine 

di hydrochloride 




In the same manner as in Example 161-2, methyl 2- 
methyl - 3 - [4 -( tributyl s tannyl ) phenyl ] propionate (1.52 g) was 
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obtained as a colorless oil from methyl 3 - ( 4 - bromophenyl ) - 
2 -methylpropionate (1.36 g) and bis ( tributyltin) (2.7 ml). 

The resulting compound and 7 - (l-ethylpiperazin-4-yl) - 
5 -bromothieno [2 , 3 - c] pyridine (0.22 g) were reacted in the same 
manner as in Example 300-4, to give 7 - (4 - ethylpiperazin - 1 - 
yl) - 5 - [4 - (2 -methoxycarbonylpropyl ) phenyl] thieno [2,3- 
c] pyridine . 

The resulting 7 - (4 - ethylpiperazin- 1 -yl )- 5 - [4 - (2 - 
methoxycarbonylpropyl) phenyl] thieno [2 , 3 - c] pyridine was 
dissolved in tetrahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.05 g) 
in tetrahydrof uran (0.5 ml) under ice-cooling, and the mixture 
was further stirred for 20 min. Water (50 ml), a 5N aqueous 
solution of sodium hydroxide (50 ml) and water (150 ml) were 
sequentially added thereto. The resulting mixture was then 
diluted with ethyl acetate, and the resulting precipitates were 
filtered off. The solvent was evaporated, and the resulting 
residue was purified by NH silica gel column chromatography 
(ethyl acetate/n-hexane system), to give 0.17 g of the free 
compound of the titled compound as a colorless viscous oil. 
Free compound: 

: H -NMR (4 00MHz , CDC1 3 ) ; <5(ppm) 0 . 94 ( d , J= 6 . 8Hz , 3H) , 
1.16 (t, J = 7.2Hz,3H) , 1 . 9 3 -2 . 02 (m, 1H) , 
2.46(dd,J=8.2,13. 6Hz, 1H) , 2 . 51 (q, J=7 . 2Hz , 2H) , 
2.68 (t, J=5.0Hz,4H) , 2 . 8 1 (dd , J= 6 . 0 , 13 . 6Hz , 1H ) , 
3.49(dd,J=6.0,10. 4Hz , 1H) , 3 . 5 5 ( dd , J= 6 . 0 , 1 0 . 4Hz , 1H) , 
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3.85(t, J=5.0Hz,4H) , 7 . 2 5 (d, J=8 . 4Hz , 2H) , 7 . 32 (d, J=5 . 6Hz , 1H) , 
7.54 (d. J=5.6Hz,lH) , 7.65(s,lH), 8 . 01 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 108-110°C 

X H-NMR (4 0 0MHz , DMSO-d 6 ) ; <5(ppm) 0 . 82 (d, J=6 . 8Hz , 3H) , 
1.3 2 (t, J = 7 . 2Hz, 3H) , 1 . 7 9 - 1 . 88 (m, 1H) , 

2 . 35 (dd, J=8 . 2 , 13 . 2Hz, 1H) , 2 . 7 8 (dd, J=5 . 6 , 13 . 2Hz , 1H) , 3.15- 
3.2 4 (m,4H) , 3.2 6 (dd, J=6 . 2 , 10 . 4Hz , 1H) , 

3 . 31 (dd, J = 6 . 0 , 10 . 4Hz , 1H) , 3 . 62 (br- 1 , 4H) , 4 . 4 2 (br - d , 2H) , 
7 . 29 (d, J=8 . 0Hz, 2H) , 7 . 57 (d , J= 5 . 4Hz , 1H) , 8.01(s,lH), 
8.05 (d, J=8.4Hz, 1H) , 8 . 08 (d , J = 5 . 4Hz , 1H) , 11 . 28 (br- s , 1H) . 
MS (FAB) m/z 396 (M+H)*. 

Example 442 Synthesis of 7 - ( 4 - pfhyl pi ppra v. i n - 1 - yl ) - 5 - [4 - (3 - 
hydroxy - 2 r 2 - di methyl propyl 1 phenyl ] th i P»n n [ 9. , 1 - r. ] pyr i flipp 
di hydrochloride 
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In the same manner as in Example 161-2, methyl 2,2- 
dimethyl - 3 - [4 -{ tributyls tannyl ) phenyl ] propionate (1.51 g) 
was obtained as a colorless oil from methyl 3- (4- 
bromophenyl ) - 2 , 2 - dimethylpropionate (1.29 g) and 
bis { tributyltin) (2.4 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.23 g) were reacted in the same 
manner as in Example 300-4, to give 7 - ( 4 - e thylpiperaz in - 1 - 
yl) -5 - [4- (2 -methoxycarbonyl -2 - 
methylpropyl) phenyl] thieno [2 , 3 -c] pyridine . 

The resulting 7 -( 4 - ethylpiperazin - 1 - yl )- 5 - [4 - (2 - 
methoxycarbonylpropyl) phenyl] thieno [2 , 3 -c] pyridine was 
dissolved in tetrahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.05 g) 
in tetrahydrof uran (1 ml) under ice-cooling, and the mixture 
was further stirred for 30 min. Water (50 ml), a 5N aqueous 
solution of sodium hydroxide (50 ml) and water (150 ml) were 
sequentially added thereto. The resulting mixture was then 
diluted with ethyl acetate, and the resulting precipitates were 
filtered off. The solvent was evaporated, and the resulting 
residue was purified by NH silica gel column chromatography 
(ethyl acetate/n -hexane system), to give 0.22 g of the title 
compound as a colorless viscous oil. 
Free compound: 

1 H - NMR ( 4 0 0 MHz , CDC1 3 ) ; <5(ppm) 0.91(s,6H), 1 . 16 ( t , J = 7 . 2Hz , 3H) , 
1 . 93 (br-s, 1H) , 2 .51 (q, J = 7 .2Hz, 2H) , 2.62(s,2H), 
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2 . 68 (t, J=5 . OHz, 4H) , 3.34(s,2H), 3 . 85 ( t , J=5 . OHz , 4H) , 

7 . 24 (d, J=8 . 2Hz, 2H) , 7 . 32 (d, J=5 . 4Hz , 1H) , 7 . 54 ( d , J= 5 . 4Hz , 1H ) , 

7.66(s,lH), 8.01 (d, J=8.2Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 113-114°C 

*H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; (5 (ppm) 0 . 81 (s. 6H) , 1.32 (t, J = 7 .2Hz, 3H) , 

I. 92(s,2H), 3.12(s,2H), 3 . 15 - 3 . 2 4 (m, 4H ) , 3 . 62 - 3 . 68 (m, 4H) , 
4 .43 (br-d, 2H) , 7 . 27 (d, J=8 . 2Hz , 2H) , 7 . 57 (d , J=5 . 4Hz , 1H) , 
8.02(s,lH), 8.04 (d, J=8.2Hz,2H) , 8 . 09 (d, J=5 . 4Hz , 1H) , 

II . 49 (br-s, 1H) . 

MS (FAB) m/z 410 (M+H) * . 

Flxample 44"^ SvnfhffRiR of 7 - ( A - Pthyl pi ppra * \ n - 1 -yl) - 5 - U - M - 
hydroxy- 1 , 1 -di meth y l prop y l ) p henyl ] t-.hi pno fS> . pyri di hp 

di hydrnrhl nrirlp 




• 2HC1 



OH 



N. 
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In the same manner as in Example 161-2, 3-acetoxy- 
1, 1 -dimethyl -1- [4- ( tributyls tannyl ) phenoxy] propane (1.36 g) 
was obtained as a colorless oil from 1 - acetoxy- 3 - (4 - 
bromophenoxy) - 3 -methylbutane {1.34 g) and bis { tributyl tin) 
(2.4 ml) . 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 -yl ) - 
5 -bromothieno [2 , 3 -c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperazin - 1 -yl ) -5- [4- (3 -acetoxy- 1 , 1- 
dimethylpropyl) phenyl] thieno [2 , 3 -c] pyridine . Ethyl acetate 
and 2N hydrochloric acid were added to the reaction solution, 
and the resulting insoluble matters were filtered off. The 
aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The aqueous layers were 
combined and washed with ethyl acetate twice. The pH of the 
resulting solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and the solution was 
extracted with ethyl acetate twice . The extract was washed with 
brine, dried over magnesium sulfate, and the solvent was 
evaporated. Methanol ( 1 0 ml ) was added to the resulting residue 
and dissolved, followed by the addition of a 8N aqueous solution 
of sodium hydroxide (0.75 ml) . The resulting solution was left 
as it was at room temperature for 2 hr, and then the solvent 
was evaporated. Water was added to the resulting residue, and 
then the mixture was extracted with ethyl acetate thrice. The 
extract was washed with brine, dried over magnesium sulfate, 
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and the solvent was evaporated. The resulting residue was 
purified by NH silica gel column chromatography (ethyl 
acetate/n-hexane system), to give 0.16 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound: 

X H -NMR (400MHz , CDCI3) ; 6 (ppm) 1 . 1 5 ( t . J= 7 . 2Hz , 3H) , 1.38(s,6H), 
1.98(t,J-7.6Hz,2H), 2 . 5 0 ( q , J=7 . 2Hz , 2H ) , 2 . 6 7 ( t , J=5 . 0Hz , 2H) , 
3 . 51 (t, J=7 . 6Hz, 2H) , 3 . 84 ( t , J=5 . 0Hz , 4H) , 7 . 32 ( d , J=5 . 4Hz , 1H) , 
7 .43 (d, J=8.4Hz, 2H) , 7 . 53 (d, J=5 . 4Hz , 1H) , 7.64(s,lH), 
8 . 03 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 125.5-127 . 5°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 30 ( t , J = 7 . 2Hz , 3H) , 1.32 (s,6H) , 

1.85(t, J=7.8Hz,2H) , 3 . 15 - 3 . 25 (m, 2H) , 3 . 57 (br - 1 , 2H) , 

3 . 64 (br-d, 2H) , 4 . 44 (br - d , 2H) , 7 . 46 (d, J=8 . 4Hz , 2H) , 

7 . 57 (d, J=5 .4Hz, 1H) , 8.01(s,lH), 8 . 06 (d, J=8 . 4Hz , 2H) , 

8 . 08 (d, J=5 .4Hz, 1H) , 10.89 (br-s, 1H) . 

MS (FAB) m/z 410(M+H) + . 

RY.mpiP AAA gynthps-i s of 7 - ( 4 - p th v l r>i nera z i n - 1 - yl ) - 5 - \ 4 - ( 2 - 
hyflrnyyrrn r v1 fh inlp hP^ yl 1 thipnn \7 . 3-clnvri dine 
di hyflr orhl nri dp. 
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OH 




In the same manner as in Example 161-2, (R)-2- 
acetoxy- 1 - [4 - ( tributyls tannyl ) phenyl thio] propane (0.79 g) 
was obtained as a colorless oil from (R) - 2 - acetoxy- 1 - (4 - 
bromophenyl thio) propane (1.14 g) and bis ( tributyl tin) (2.2 
ml) . 

The resulting compound and 7 -( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - ethylpiperazin - 1 -yl ) -5- [4- (R) -2- 
acetoxypropylthio] phenyl] thieno [2 , 3 - c] pyridine . Ethyl 
acetate and 2N hydrochloric acid were added to the reaction 
solution, and the resulting insoluble ma tters were filtered of f . 
The aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The aqueous layers were 
combined and washed with ethyl acetate twice. The pH of the 
resulting solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and the resulting 
solution was extracted with ethyl acetate twice. The extract 
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was washed with brine, dried over magnesium sulfate, and the 
solvent was evaporated. Methanol (10 ml) was added to the 
resulting residue and dissolved, followed by the addition of 
a 8N aqueous solution of sodium hydroxide (0.74 ml) . The 
resulting solution was left as it was at room temperature for 
2 hr, and then the solvent was evaporated. Water was added to 
the resulting residue, and then the resulting mixture was 
extracted with ethyl acetate thrice. The resulting extract was 
washed with brine, dried over magnesium sulfate, and the solvent 
was evaporated . The resulting residue was purified by NH silica 
gel column chromatography (ethyl acetate/n-hexane system) , to 
give 0.14 g of the free compound of the title compound as a 
colorless viscous oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H) , 

1 . 29 (d, J=6 . 4Hz , 3H) , 2 . 51 (q, J = 7 . 2Hz , 2H) , 2 . 6 8 ( t , J = 5 . 0Hz , 4H ) , 

2.89(dd,J=8.6,13. 6Hz, 1H) , 3 . 15 (dd, J=3 . 6 , 13 . 6Hz , 1H) , 

3 . 85 (t, J = 5 . 0Hz , 4H) , 3 . 86 - 3 . 94 (m, 1H) , 7 . 33 (d, J=5 . 4Hz , 1H) , 

7 . 46 (d, J=8 . 4Hz , 2H) , 7 . 56 (d, J=5 . 4Hz , 1H) , 7.64(s,lH), 

8.03 (d, J=8.4Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 98.5-99.5°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; (5 (ppm) 0 . 1 9 ( d , J= 6 . 0Hz , 3H ) , 
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1.30 (t, J=7 .2Hz, 3H) , 2 . 97 (dd , J= 6 . 2 , 13 . 2Hz , 1H ) , 

3 . 08 (dd, J=6 . 0, 13 .2Hz, 1H) , 3 . 16 - 3 . 23 (m, 4H) , 3 . 56 (br- 1 , 2H) , 

3 . 64 (br-d, 2H) , 4 . 43 (br- d, 2H) , 7 . 43 (d, J=8 . 8Hz , 2H) , 

7 . 56 (d, J = 5 . 2Hz , 1H) , 8.03(s,lH), 8 . 06 - 8 . 09 <m, 3H) , 10.87(br- 

s, 1H) - 

MS (ESI) m/z 414 (M+H) \ 

F.yampl p 44 5 Synl-hPRiR of 7- U - sthyl plperazi n - 1 -vl) - 5- (4- 
mpt-hanpsiil fnnyl phenyl ) fhi eno f2 , 3 - r.] pyridine dihydrochloride 



In the same manner as in Example 161-2, 1- 
methanesulf onyl - 4 -( tr ibutylstannyl ) benzene (0.58 g) was 
obtained as a colorless oil from 4 -methanesulf onylbromobenzene 
(1.50 g) and bis ( tributyl tin) (3.6 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 -yl ) - 
5 -bromothieno [2 , 3 -c] pyridine (0.18 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperaz in - 1 - yl ) -5- (4- 

methanesulf onylphenyl ) thieno [2 , 3 - c] pyridine . Ethyl acetate 
and 2N hydrochloric acid were added to the reaction solution, 




Me 



N. 
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and the resulting insoluble matters were filtered off. The 
aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The aqueous layers were 
combined and washed with ethyl acetate . The pH of the resulting 
solution was adjusted to pH 10 by adding a 8N aqueous solution 
of sodium hydroxide thereto, and the resulting solution was 
extracted with ethyl acetate twice. After washing with brine 
and drying over magnesium sulfate, the solvent was evaporated. 
The resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n -hexane system), to give 0.19 
g of the free compound of the title compound as a pale brown 
viscous oil. 
Free compound: 

1 H-NMR(400MHz, CDCI3) ; <5 (ppm) 1 . 17 ( t , J= 7 . 2Hz , 3H) , 

2 . 53 (q, J=7 . 2Hz , 2H) , 2 . 7 1 ( t , J = 5 . 0Hz , 4H) , 3.10(s,3H), 

3.88<t, J=5.0Hz,4H) , 7 . 4 0 < d, J=5 . 2Hz , 1H) , 7 . 64 (d, J=5 . 2Hz , 1H) , 

7.75(s,lH), 8 . 02 (d, J=8 . 4Hz, 2H) , 8 . 2 9 ( d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 222.5-225°C (decomp.) 

X H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 0 ( t , J=7 . 2Hz , 3H) , 3.18- 
3.28 (m,4H), 3.28(s,3H). 3 . 55 (br - 1 , 2H ) , 3 . 6 6 (br - d , 2H) , 
4 . 48 (br-d, 2H) , 7 . 6 2 ( d , J= 5 . 4Hz , 1H) , 8 . 0 3 ( d , J= 8 . 4Hz , 2H ) , 
8.15(d, J=5.4Hz,lH) , 8.21(s,lH), 8 . 4 0 ( d , J= 8 . 4Hz , 2H) , 

844 



10 . 59 (br-s. 1H) . 

MS (FAB) m/z 4 02 (M + H) * 

Kyampl s 446 Synthssis of 7 - (4 - ethylp i pera z i n - 1-yl) - 5- T4 - M 
hytirnxyhnl-yl ) phenyl 1 thi cto \2 . 3 -nl pyridine di hydrochlori df> 

OH 




In the same manner as in Example 161-2, 1- [4- 
(tributylstannyl) phenyl] butan- 1 -one (1.74 g) was obtained as 
a colorless oil from 1- ( 4 - bromophenyl ) butan - 1 - one (1.91 g) and 
bis (tributyltin) (4.7 ml). 

The resulting compound and 7 - ( 1 - e thylpiperaz in - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.22 g) were reacted in the same 
manner as in Example 300-4, to give 7 - (4 - ethylpiperazin- 1 - 
yl ) - 5 - (4 -butyrylphenyl ) thieno [2 , 3 - c] pyridine (0.17 g) . 

The resulting 7 - (4 - ethylpiperazin - 1 - yl )- 5 -( 4 - 
butyrylphenyl ) thieno [2 , 3 - c] pyridine (0.17 g) was dissolved in 
tetrahydrof uran (6 ml) . The resulting solution was added to 
a suspension of lithium aluminum hydride (0.02 g) in 
tetrahydrof uran (0.5 ml) under ice - cooling, and the mixture was 
further stirred for 25 min. To the reaction solution were 
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sequentially added water (20 ml) , a 5N aqueous solution of 
sodium hydroxide {20 ml) and water J 6 0 ml) . The resulting 
mixture was diluted with ethyl acetate, and then the resulting 
precipitates were filtered off. The solvent was evaporated, 
and the resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n-hexane system), to give 0.13 
g of the free compound of the title compound as a colorless 
viscous oil . 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 0 . 94 ( t , J=7 . 2Hz , 3H) , 

1.15 (t, J=7 .2Hz, 3H) , 1.29-1.40 (m, 1H) , 1 . 4 0 - 1 . 52 (m, 1H) , 1.66- 

1.75 (m.lH), 1.78-1.88 (m, 1H) , 2 . 42 (br- s , 1H) , 

2.49 (q, J=7.2Hz,2H) , 2 . 6 6 ( t , J = 5 . 0Hz , 4H) , 3 . 82 ( t , J= 5 . 0Hz , 4H) , 
4 .71 (br- 1, 1H) , 7 .32 (d, J = 5.4Hz, 1H) , 7 . 4 1 (d , J= 8 . 2Hz , 2H) , 
7.54(d,J=5.4Hz,lH) , 8.06(d,J=8.2Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether, to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p . ; 112 - 114°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 0 (ppm) 0 . 8 8 ( t , J = 7 . 4Hz , 3H) , 

1 . 06 {t, J = 6 . 8Hz, 3H) , 1 . 23 - 1 . 42 (m, 2H) , 1 . 52 - 1 . 6 9 {m, 2H) , 3.15- 

3.23(m,4H), 3 . 5 8 - 3 . 6 6 (m , 4H) , 4 . 4 2 (br - d , 2H) , 

4 . 58 (t, J = 6 .4Hz, 1H) , 7 . 4 3 ( d , J= 8 . 2Hz , 2H ) , 7 . 57 (d, J=5 . 6Hz , 1H) , 
8.02(s,lH), 8 . 08 (d, J=8 . 2Hz, 2H) , 8 . 0 9 ( d , J= 5 . 6Hz , 1H ) , 
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11 .46 (br-s, 1H) . 

MS (FAB) m/z 396(M+H)\ 

Kyampl p 447 Synthpsis of 7 - ( A - & t.hyl pi pprs v. i n - 1 - yl ) - 5 - f 4 - ( W 
methyl carbamoyl ) phsnyl 1 f.hi gno f 2 , T - pyrirlinp 
rli hydrorhl ori dp 




NHMe 



In the same manner as in Example 161-2, N-me thyl - 4 - 
( tributylstannyl) benz amide ( 0 . 90 g) was obtained as a colorless 
oil from N-methyl - 4 -bromobenzamide (1.13 g) and 
bis ( tributyltin) (2.9 ml). 

The resulting compound and 7 - (1- e thylpiperaz in - 4 -yl) - 
5 -bromothieno [2 , 3 - c] pyridine (0.19 g) were reacted in the same 
manner as in Example 300-4, to give 0.16 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 15 ( t , J= 7 . 2Hz , 3H) , 

2 . 51 (q, J = 7 . 2Hz , 2H) , 3 . 6 8 ( t , J= 5 . GHz , 4 H ) , 3 . 0 3 ( d , J = 4 . 8Hz , 3H ) , 

3 . 85 ( t, J = 5 . 0Hz , 4H) , 6 . 35 (br - q, 1H) , 7 . 3 3 ( d , J= 5 . 4Hz , 1H ) , 

7 . 57 (d, J = 5.4Hz, 1H) , 7.69(s,lH), 7 . 84 ( d , J = 9 . 0Hz , 2H ) , 
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8.14 (d, J=9.0Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 150.5-152°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 0 ( t , J = 7 . 2Hz , 3H) , 
2 . 82 (d, J=3 . 6Hz, 3H) , 3 . 18 - 3 . 26 (m, 4H) , 3 . 5 5 (br - 1 , 2H) , 
3 . 66 (br-d, 2H) , 4 . 47 (br- d, 2H) , 7 . 59 ( d , J = 5 . 4Hz , 1H) , 
7.95(d,J=8.4Hz,lH) , 8 . 11 (d, J=5 . 4Hz , 1H) , 8.15(s,lH), 
8.22 (d, J=8.4Hz,2H) , 8 . 53 (br-g, 1H) , 10 . 65 (br - s , 1H) . 
MS (FAB) m/z 381(M+H)\ 

Example 448 SynthPRis of 7 - ( 4 - <=-i-h y i pi pP r a *i n - l - y l ) . s - \a - ( w- 
ethvl carbamoyl ) phenyl 1 thi pno \7. , 1 -r-] pyi-i rH r>f> d i hyrj-rnr-h 1 nririp 



O 




In the same manner as in Example 161-2, N-ethyl-4- 
( tributylstannyl) benzamide (0.84-g) was obtained as a colorless 
oil from N - ethyl - 4 - bromobenz amide (1.11 g) and 
bis ( tributyltin) (2.7 ml). 
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The resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.19 g) were reacted in the same 
manner as in Example 300-4, to give 0.19 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; (5 (ppm) 1 . 1 6 ( t , J=7 . 2Hz , 3H) , 

1.27(t, J=7.2Hz,3H) , 2 . 51 (q, J=7 . 2Hz , 2H) , 2 . 6 8 ( t , J=5 . 0Hz , 4H) , 

3 . 52 (qd, J=5 . 2 , 7 . 2Hz, 2H) , 3 . 85 ( t , J=5 . 0Hz , 4H) , 6 . 2 6 (br - t , 1H) , 

7 .34 (d, J=5.4Hz, 1H) , 7 . 57 (d, J=5 . 4Hz , 1H) , 7.70(s,lH), 

7 . 84 (d, J=8 . 2Hz , 2H) , 8 . 14 (d, J=8 . 2Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/lPE, to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 142-143°C 

1 H-NMR(400MHz,DMSO-d s ) ; 6 (ppm) 1 . 15 ( t , J = 7 . 2Hz , 3H) , 
1.31(t, J = 7.2Hz,3H) , 3.17-3.25(m,4H) , 3 . 29 - 3 . 3 5 (m, 2H) , 
3 .58 (br-t, 2H) , 3 . 6 6 (br - d , 2H) , 4 . 4 6 (br - d , 2H) , 

7 . 59 (d, J=5 . 6Hz , 1H) , 7 . 9 6 (d , J= 8 . 4Hz , 2H) , 8 . 10 (d, J=5 . 6Hz , 1H) , 

8.15(s,lH), 8.22(d, J=8.4Hz,2H) , 8 . 57 ( t , J= 5 . 4Hz , 1H) , 

10 . 97 (br-s, 1H) . 

MS (FAB) m/z 395 (M+H) * . 

Example. 449 SynthRRi r of 7 - ( 4 - pthyl pi pera 7. i n - 1 - yl ) - 5 - [4 - I N- 
propyl carbamoyl ) phenyl 1 thi pnn f 2 , 3 - cl pyr-i di tip 
dihyrirochl ori rie 
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In the same manner as in Example 161-2, N-ethyl-4- 
( tributylstannyl) benzamide (0.66 g) was obtained as a colorless 
oil from N-propyl - 4 -bromobenzamide (1.13 g) and 
bis (tributyltin) (2.6 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2, 3-c]pyridine (0.21 g) were reacted in the same 
manner as in Example 300-4, to give 0.21 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; (5(ppm) 0 . 99 ( t , J=7 . 4Hz , 3H) , 

1 . 15 { t, J=7 . 2Hz, 3H), 1.66(qt,J=7.2,7.2Hz,2H), 

2 . 50 (q, J = 7 . 2Hz, 2H) , 2 . 6 7 ( t , J= 5 . 0Hz , 4H) , 3 . 4 4 (br - q , 2H ) , 

3 . 85 (t, J=5 . 0Hz, 4H) , 6 . 3 6 ( t , J= 5 . 6Hz , 1H) , 7 . 3 2 ( d , J= 5 . 4Hz , 1H ) , 

7.56 (d, J=5.4Hz,2H) , 7.68(s,lH), 7 . 8 4 ( d , J= 8 . 8 Hz , 2 H ) , 

8 . 14 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale yellow 
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powder . 

Hydrochloride : 
m.p. ; 136.5-138°C 

J H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 0 . 91 { t , J = 7 . 2Hz , 3H) , 

1.30 (t, J=7.2Hz,3H) , 1 . 5 6 (qt , J=7 . 2 , 7 . 2Hz , 2H) , 3 . 18 -3 . 27 (m, 6H) , 

3 .55 (br-t, 2H) , 3 . 66 (br-d, 2H) , 4 . 47 (br - d , 2H) , 

7.60 (d, J=5.4Hz, 1H) , 7 . 9 6 ( d , J= 8 . 4Hz , 2H) , 8 . 11 (d, J-5 . 4Hz. 1H) , 

8.14(s,lH), 8 . 22 (d, J = 8 .4Hz, 2H) , 8 . 54 { t , J= 5 . 6Hz , 1H) , 

10 . 63 (br-s, 1H) . 

MS (FAB) m/z 409 (M+H)*. 

Example Svnt-.hftsi s of 7 - IA - ethyl p i p^-rs v. i n - 1 - yl) ■ S - (A - 

et . hanesul f on vl phenyl 1 th i ptio f 3 , ? - r ] pyri dinp dihydrnrhl nririp 



o o 




In the same manner as in Example 161-2, 4- 
ethanesulf onyl -4 - ( tributylstannyl ) benzene (0.70 g) was 
obtained as a colorless oil from 4 - e thanesul f onylbromobenzene 
(1.23 g) and bis (tributyltin) (2.7 ml). 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 -yl ) - 
5 -bromothieno [2 , 3 -c] pyridine {0.18 g) were reacted in the same 
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manner as in Example 300-4, to give a reaction solution 
containing 7- (4 -ethylpiperazin- 1 -yl) -5- (4- 
ethanesulf onylphenyl) thieno [2 , 3 - c] pyridine . To the 
resulting reaction solution were added ethyl acetate and 2N 
hydrochloric acid, and the resulting insoluble matters were 
filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate . The 
pH of the resulting solution was adjusted to pH 10 by adding 
a 8N aqueous solution of sodium hydroxide thereto, and the 
resulting solution was extracted with ethyl acetate twice. 
After washing with brine and drying over magnesium sulfate, the 
solvent was evaporated. The resulting residue was purified by 
NH silica gel column chromatography (ethyl acetate/n-hexane 
system) , to give 0 . 20 g of the free compound of the title compound 
as a pale brown viscous oil . 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 1 . 16 ( t , J=7 . 4Hz , 3H) , 

1.31 (t, J = 7.4Hz, 3H) , 2 .52 (q, J = 7 .4Hz, 2H) , 2 . 6 9 ( t , J= 5 . 0Hz , 4H ) , 

3.15 (q, J = 7.4Hz,2H) , 3 . 87 ( t , J=5 . 0Hz , 4H) , 7 . 3 8 ( d , J= 5 . 4Hz , 1H ) , 

7.61{d, J=5.4Hz,lH) , 7.74(s,lH), 7 . 97 (d, J=8 . 6Hz , 2H) , 

8 .28 (d, J=8 . 6Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride: 
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m.p.; 23 0-232. 0°C (decomp.) 



1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 14 ( t , J=7 . 4Hz , 3H) , 
1.30(t, J=7.4Hz,3H) , 3 . 18 - 3 . 2 6 (m, 4H ) , 3 . 35 (q, J=7 . 4Hz , 2H) , 
3.54 (br-t, 2H) , 3 . 66 (br-d, 2H) , 4 . 49 (br-d, 2H) , 

7 . 62 (d, J=5 . 4Hz, 1H) , 7 . 9 9 { d , J= 8 . 6Hz , 2H) , 8 . 14 (d, J=5 . 4Hz , 1H) , 
8.21(s,lH), 8 .41 (d, J=8 . 6Hz, 2H) , 10 . 4 8 (br - s , 1H) . 
MS (ESI) m/z 416 (M+H) * . 

Example 451 Synthesis of 7 - ( A - Pt-hyl pi p P ra v. \ n - 1 -yl ) - R - ( A . 
n rooaneRiil fnnvl nhenvl ) thipnn \7 . 3 - rl pyri di no di hyrl-r^r-hl r^-r-i Ho 



In the same manner as in Example 161-2, 1.09 g of 1- 
propanesulf onyl -4 - { tributylstannyl ) benzene was obtained as a 
colorless oil from 4 -propanesulf onylbromobenzene (1.40 g) and 
bis ( tributyltin) (3.0 ml). 

The resulting compound and 7 - (1 - e thylpiperazin - 4 -yl) - 
5 -bromothieno [2 , 3 -c] pyridine (0.18 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - e thylpiperaz in - 1 - yl ) -5- (4- 
propanesulfonylphenyl) thieno [2 , 3 -c] pyridine . To the 



o o 





N. 
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resulting reaction solution were added ethyl acetate and 2N 
hydrochloric acid, and the resulting insoluble matters were 
filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate . The 
pH of the solution was adjusted to pH 10 by adding a 8N aqueous 
sodium hydroxide thereto, and then the solution was extracted 
with ethyl acetate twice. It was washed with brine, dried over 
magnesium sulfate, and then the solvent was evaporated. The 
resulting residue was purified by NH silica gel column 
chromatography {ethyl acetate/n - hexane system), to give 0.19 
g of the free compound of the title compound as a pale brown 
viscous oil. 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; (5(ppm) 1 . 0 1 ( t , J= 7 . 4Hz , 3H ) , 

1.16 (t, J=7 .2Hz, 3H) , 1.73-1.83 (m, 2H) , 2 . 52 ( q , J=7 . 2Hz , 2H) , 

2 . 69 (t, J=5 . 0Hz, 4H) , 3 . 0 8 - 3 . 12 (m, 2H) , 3 . 87 ( t , J=5 . 0Hz , 4H) , 

7 . 38 (d, J=5 . 6Hz, 1H) , 7 . 62 (d, J=5 . 6Hz , 1H) , 7.74(s,lH), 

7 . 97 (d, J=8 . 6Hz, 2H) , 7 .27 (d, J=8 . 6Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride : 

m.p.; 230 . 5 -233 . 5°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 0 . 94 ( t , J=7 . 4Hz , 3H) , 

1.30 (t, J=7.2Hz,3H) , 1 . 5 5 - 1 . 64 (m , 2H) , 3 . 17 - 3 . 27 (m, 4H) , 3.31- 
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3.35(m,2H), 3 . 54 (br - t , 2H) , 3 . 66 {br-d, 2H) , 3 . 49 (br-d, 2H) , 
7 . 62 (d, J=5 . 6Hz, 1H) , 7 . 99 (d, J=8 . 4Hz , 2H) , 8 . 14 (d, J-5 . 6Hz, 1H) , 
8.21(s,lH), 8.40(d, J=8.4Hz,2H) , 10 . 47 (br- s , 1H) . 
MS (FAB) m/z 430{M+H)\ 

Example. 4 52 Synthesis of 7 - (4 - ethyl pi ppra v. i n - 1 - yl ) - S - [ A - ( W - 
butyl carbamoyl ) phenyl 1 thi snn f 2 r 3 -<-Q pyri (iinp rH hyrlrnrhl nri r3e 



In the same manner as in Example 161-2, N-butyl-4- 
( tributylstannyl) benzamide (0.80 g) was obtained as a colorless 
oil from N-butyl - 4 -bromobenzamide (1.21 g) and 
bis (tributyltin) (2.6 ml). 

The resulting compound and 7 - (1 -ethylpiperazin-4 -yl) - 
5 -bromothieno [2 , 3 - c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give 0.20 g of the free compound 
of the title compound as colorless crystals. 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 0 . 9 6 ( t , J = 7 . 2Hz , 3H ) , 

1.15(t, J=7.2Hz,3H) , 1.42(tq, J=7 . 2 , 7 . 2Hz , 2H) , 1 . 57 - 1 . 6 5 (m, 2H) , 

2 .50 (q, J=7 .2Hz, 2H) , 2 . 6 6 ( t , J=5 . 0Hz , 4H) , 3 . 44 - 3 . 49 (m, 2H) , 

3 . 84 ( t, J=5 . 0Hz , 4H) , 6 . 3 8 ( t , J= 5 . 4Hz , 1H ) , 7 . 3 1 ( d , J=5 . 6Hz , 2H) , 
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7 . 55 (d, J=5 . 6Hz, 1H) , 7.67(s,lH), 7 . 84 (d, J=8 . 4Hz , 2H) , 
8 .13 (d, J=8 .4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 127.5-128°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 0 . 92 ( t , J = 7 . 2Hz , 3H) , 

1 . 30 ( t,J=7 . 2Hz , 3H) , 1 . 3 0 - 1 . 4 0 (m , 2H) , 1.50-1.57 (m,2H) , 3.18- 

3.31(m,6H), 3 . 54 (br- t , 2H) , 3 . 6 6 (br - d, 2H) , 4 . 47 (br- d, 2H) , 

7 . 59 (d, J=5 . 6Hz, 1H) , 7 . 96 (d, J=8 . 4Hz , 2H) , 8 . 11 (d, J=5 . 6Hz , 1H) , 

8.14{s,lH), 8.22 (d, J=8.4Hz, 1H) , 8 . 52 ( t , J=5 . 8Hz , 1H) , 

10 . 57 (br-s, 1H) . 

MS (FAB) m/z 423 (M+H)*. 

Ryatrpip 4 S3 Synthesis o f 7 - (4 - ethyl pi per a z i n-1 - yl) - 5- [4 - (N- 

<-?yr:1 np pntyl carbamoyl ) phenyl 1 t.hieno f2 , 3 - cl pyridine 
H -i hydrnrhl nri ci r 




N. 
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In the same manner as in Example 161-2, N- 
cyclopentyl - 4 - ( tributyls tannyl ) benzamide (0.92 g) was 
obtained as a colorless oil from N- cyclopentyl - 4 - 
bromobenzamide (1.22 g) and bi s ( tribu tyl tin) (2.5 ml). 

7- (l-Ethylpiperazin-4 -yl) - 5 -bromothieno [2 , 3 - 
c] pyridine (0.21 g) was reacted with the resulting compound in 
the same manner as in Example 300-4, to give 0.21 g of the free 
compound of the title compound as colorless crystals. 
'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 15 ( t , J=7 . 2Hz , 3H) , 1.47- 
1.56 (m,2H), 1.60-1 .78 (m, 4H) , 2 . 06 - 2 . 14 (m, 2H) , 

2.50(q, J=7.2Hz,2H) , 2 . 6 6 ( t , J= 5 . 0Hz , 4H) , 3 . 84 ( t , J= 5 . 0Hz , 4H) , 
4.38-4 .47 (m, 1H) , 6 . 2 6 ( d, J = 7 . 6Hz , 1H) , 7 . 31 (d, J-5 .2Hz, 1H) , 

7 . 55 (d, J=5 . 2Hz, 1H) , 7.68(s,lH), 7 . 83 (d, J=8 . 4Hz , 2H) , 
8.13 (d, J=8.4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 148-149°C 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 5 (ppm) 1 . 3 0 ( t , J = 7 . 2Hz , 3H) , 1.52- 
1.62(m,4H), 1.67 -1.74 (m,2H) , 1 . 86 - 1 . 95 (m, 2H) , 3.18- 
3.26(m,4H), 3 . 5 5 (br - 1 , 2H) , 3 . 6 6 (br - d , 2H) , 4 . 2 6 (br - q , 1H) , 
4 .46 (br-d, 2H) , 7 . 6 0 (d , J=5 . 4Hz , 1H) , 7 . 9 6 ( d , J= 8 . 4Hz , 2H) , 
8.11 (d, J=5.4Hz, 1H) , 8.14(s,lH), 8 . 2 1 ( d , J= 8 . 4Hz , 2H) , 
8 . 35 (d, J=7 . 6Hz, 1H) , 1 0 . 6 5 ( br - s , 1H) . 
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MS (FAB) m/z 435 <M+H)\ 

Fyampl p 4 54 Synthesis of 7 - ( 4 - F.thyl pi ppra 7. i n - 1 -yl ) - 5 - \ 4 
(c i h - 4 -hydrnxyt-.etTahyrlT-npyr-an - 2 - yl ) phenyl ] th i pnn [7. s 3 - 
i-]pyri Hinp rii hytirnchlnride 



In the same manner as in Example 161-2, cis-4- 
acetoxy-2- [4- (tributylstannyl) phenyl] tetrahydropyran (1.00 
g) was obtained as a colorless oil from cis - 4 - acetoxy— 2 - (4 - 
bromophenyl) tetrahydropyran (1.20 g) and bi s ( tribu tyl tin) 
(2.2 ml) . 

The resulting compound and 7 - ( 1 - e thylpiperaz in - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.21 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - e thylpiperaz in - 1 - yl ) -5- [4- (cis-4- 
acetoxy tetrahydropyran- 2 -yl) phenyl] thieno [2 , 3 - c] pyridine . 
To the resulting reaction solution were added ethyl acetate and 
2N hydrochloric acid, and the resulting insoluble matters were 
filtered off. The aqueous layer was separated, while the 
organic phase was extracted with 2N hydrochloric acid. The 




'OH 



N. 
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aqueous layers were combined and washed with ethyl acetate twice . 
The pH of the solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and then the solution was 
extracted with ethyl acetate twice. After washing with brine 
and drying over magnesium sulfate, the solvent was evaporated. 
Methanol (10 ml) was added to the resulting residue and 
dissolved, followed by the addition of a 5N aqueous solution 
of sodium hydroxide (1 ml) . The resulting solution was left 
as it was at room temperature for 1 hr, and then the solvent 
was evaporated. Water was added to the resulting residue, and 
then the mixture was extracted with ethyl acetate thrice. The 
extract was washed with brine, dried over magnesium sulfate, 
and then the solvent was evaporated. The resulting residue was 
purified by NH silica gel column chromatography (ethyl 
acetate/n-hexane system), to give 0.20 g of the free compound 
of the title compound as a colorless amorphous. 
Free compound: 

X H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 15 ( t , J=7 . 2Hz , 3H) . 1.53- 
1.70(m,2H), 1.93 -1.99 (m,lH) , 2 . 15 (br - s , 1H) , 2 . 16 - 2 . 22 (m, 1H) , 
2 . 51 (q, J=7 . 2Hz, 2H) , 2 . 68 (t, J=5 . 0Hz , 4H) , 
3 . 59 (dt, J=2 . 0, 12 . 4Hz, 1H) , 3 . 8 5 ( t , J= 5 . 0Hz , 4H) , 3.89- 
3.97(m,lH), 4.16-4 .21 (m, 1H) , 4 . 34 -4 . 37 (m, 1H) , 

7 .33 (d, J=5.4Hz, 1H) , 7 . 4 2 ( d , J= 8 . 4Hz , 2H ) , 7 . 54 ( d , J = 5 . 4Hz , 1H) , 
7.66(s,lH), 8. 06 (d, J=8.4Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
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with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride: 
m.p.; 157-159°C 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 5 (ppm) 1 . 04 (d , J=6 . 0Hz , 3H) , 

1 . 31 (t, J=7 .4Hz, 3H) , 1 . 38-1 .48 (m, 1H) , 1 . 8 0 - 1 . 8 6 (m, 1H) , 2.04- 

2.10 (m.lH) , 3.16-3.24{m,4H) , 3 . 4 8 - 3 . 6 6 (m, 5H) , 3.73- 

3.81(m,lH), 4 . 02-4 . 06 (m, 1H) , 4 . 37 (dd, J=l . 6 , 11 . 2Hz , 1H) , 

4 .43 (br-d, 2H) , 7 . 43 (d, J=8 . 4Hz , 2H) , 7 . 57 (d, J=5 . 4Hz , 1H) , 

8.03(s,lH), 8.08(d, J=5.4Hz,lH) , 8 . 09 (d, J= 8 . 4Hz , 2H) , 

10 . 94 (br-s, 1H) . 

MS (FAB) m/z 424 (M+H)*. 

RYampiP Synthesis of 7- (4-et-hylpiperazin-l -yl ) -S- [4- 

f trans- 4 - hyrirnyyt-pl-rahydrnpyran - 2 -yl ) phenyl 1 thi e n o F 2 . 3 - 
r] pyri rH ne d i hyfj-rnr.h 1 mr i d e 



In the same manner as in Example 161-2, trans -4- 
acetoxy-2- [4- ( tributyls tannyl ) phenyl ] te trahydropyran (1 .29 
g) was obtained as a colorless oil from trans - 4 - acetoxy- 2 - 
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(4 -bromophenyl) tetrahydropyran (1.31 g) and bis ( tributyltin) 
(2.4 ml) . 

The resulting compound and 7 - (l-ethylpiperazin-4 -yl) - 
5-brornothieno [2, 3 -c] pyridine (0.21 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperazin - 1 -yl ) -5- [4- (trans -4- 
acetoxy tetrahydropyran- 2 -yl) phenyl] thieno [2 , 3 - c] pyridine . 
To the resulting reaction solution were added ethyl acetate and 
2N hydrochloric acid, and the resulting insoluble matters were 
filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate twice . 
The pH of the solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and then the solution was 
extracted with ethyl acetate twice . The extract was washed with 
brine, dried over magnesium sulfate and the solvent was 
evaporated. Methanol (10 ml) was added to the resulting residue 
and dissolved, followed by the addition of a 5N aqueous solution 
of sodium hydroxide solution (1 ml) . The resulting solution 
was left as it was at room temperature for 1 hr, and then the 
solvent evaporated. Water was added thereto, and then the 
mixture was extracted with ethyl acetate thrice. The extract 
was washed with brine, dried over magnesium sulfate, and then 
the solvent was evaporated. The resulting residue was purified 
by NH silica gel column chromatography (ethyl ace tate/n - hexane 
system) , to give 0 . 18 g of the free compound of the title compound 
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as a colorless amorphous. 
Free compound: 

a H-NMR (400MHz, CDClj) ; <5 <ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 1.64 (br- 
d,lH), 1.88-1.91(m,2H) , 1 . 94 - 2 . 03 (m, 1H) , 2 . 06 (br- s , 1H) , 
2.51 (q, J=7.2Hz,2H) , 2 . 6 8 ( t , J=5 . 0Hz , 4H) , 3 . 8 5 ( t , J= 5 . 0Hz , 4H) , 
3.95(ddd, J=1.6,5.2,11.6Hz,lH) , 4 .09 (br-dt, 1H) , 4.31(br- 
quintet, 1H) , 4 . 84 - 4 . 92 (m, 1H) , 7 . 32 {d, J = 5 . 4Hz , 1H) , 
7.43 (d, J = 8.4Hz,2H) , 7 . 54 (d, J=5 . 4Hz , 1H) , 7.66(s,lH), 
7.06 (d, J = 8.4Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether, to give the title compound as a yellow 
powder . 

m.p.; 146-148°C 

'H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 1.30 (t, J-7 .2Hz, 3H) , 1.54(br- 

d,lH), 1 .68 (br-t, 1H) , 1 . 74 -1 . 84 (m, 2H) , 1 . 17 - 1 . 24 (m, 4H) . 

3 .54 (br-t, 2H) , 3 . 6 5 (br - d , 2H) , 3 . 81 (br-q, 1H) , 3 . 94 (br- t , 1H) , 

4 . 11 (br-quintet, 1H) , 4 . 43 (br- d, 2H) , 4 . 77 (br- d, 1H) , 

7.41 (d, J=8.4Hz,2H) , 7 . 57 ( d , J=5 . 6Hz , 1H) , 8.03(s,lH), 

8.08(d, J=5.6Hz,lH) , 8 . 09 (d, J=8 . 4Hz , 2H) , 1 0 . 7 1 (br - s , 1H ) . 

MS (FAB) m/z 424 (M+H) \ 

Fxflmplp 456 Synt hesis of 7 - U-Kthy1pippra7i'n-1 - yl ) - 5 - [ 4 - 
( trans - 4-hYdrnxvtelrahvdrnpyran - 2 - y i ) phenyl 1 j-hi ptio \7. , ? - 
cl pvridine dihvdrnrhlnriHp 
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OH 



In the same manner as in Example 161-2, 1.10 g of 2- 
e thoxycarbonyl -2,3- dihydro - 2 -methyl - 5 - 

( tributylstannyl) benzofuran was obtained as a colorless oil 
from 5-bromo-2-ethoxycarbonyl-2, 3-dihydro-2- 
methylbenzofuran (1.34 g) and bis ( tributyltin) (2.6 ml). 

The resulting compound and 7 -( 1 - ethylpiperazin - 4 - yl ) - 
5-bromothieno [2, 3-c]pyridine (0.29 g) were reacted in the same 
manner as in Example 300-4, to give 7 -( 4 - ethylpiperazin - 1 - 
yl) -5- (2 -ethoxycarbonyl - 2 , 3 - didhydro - 2 -me thylbenzof uran - 5 - 
yl) thieno [2 , 3 - c] pyridine . 

The resulting 7 - (4 - ethylpiperaz in - 1 - yl ) - 5 - ( 2 - 
ethoxycarbonyl -2,3- dihydro - 2 -methylbenzof uran - 5 - 
yl ) thieno [2 , 3 - c] pyridine was dissolved in tetrahydrof uran (10 
ml) . The resulting solution was added to a suspension of 
lithium aluminum hydride (0.06 g) in tetrahydrof uran (1 ml) 
under cooling on ice, and further stirred for 15 min . To the 
resulting reaction solution were -sequentially added water (60 
ml) , a 5N aqueous solution of sodium hydroxide (60 ml) and water 
(18 0 ml) . The resulting mixture was diluted with ethyl acetate, 
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and then the resulting precipitates were filtered off. The 
solvent was evaporate, and the resulting residue was purified 
by NH silica gel column chromatography (ethyl acetate/n-hexane 
system) , to give 0.20 g of the free compound of the title compound 
as a colorless viscous oil. 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 1 . 15 ( t , J = 7 . 2Hz , 3H) , 1.46(s,3H), 
2.50 (q, J=7.2Hz, 2H) , 2 . 61 (br- s , 1H) , 2 . 67 ( t , J=5 . 0Hz , 4H) , 
2.9 6(d,J=15.6Hz,lH) , 3 . 31 (d, J=15 . 6Hz , 1H) , 

3.64(d, J=11.6Hz,lH) , 3.69 (d, J=11.6Hz,lH) , 3 . 82 ( t , J=5 . 0Hz , 4H) , 
6.80 (d, J=8. 4Hz, 1H) , 7 . 2 8 ( d , J=5 . 4Hz , 1H) , 7 . 51 (d, J=5 . 4Hz , 1H) , 
7.55(s,lH), 7 . 84 (dd, J=l . 4, 8 .4Hz, 1H) , 7 . 90 (d, J=l . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether, to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 138-140°C (decomp.) 

1 H-NMR(400MHz,DMSO-d s ) ; 6 (ppm) 1 . 3 2 ( t , J=7 . 2Hz , 3H ) , 1.38(s,3H), 
2 .91 (d, J=15 . 8Hz, 1H) , 3 . 15-3 . 2 (m, 4H) , 3 . 3 0 (d , J=l 5 . 8Hz , 1H) , 
3 . 45 (d, J=7 . 0Hz, 1H) , 3 . 4 9 ( d , J = 7 . 0Hz , 1H) , 3 . 55 - 3 . 65 (m, 4H) , 
4 . 39 (br-d, 2H) , 6 . 7 9 ( d, J= 8 . 6Hz , 1H) , 7 . 52 (d , J = 5 . 6Hz , 1H) , 
7 . 88 (dd, J=l . 6, 8 . 6Hz, 1H) , 7.91(s,lH), 7 . 95 (br - s , 1H) , 
8.0 5 (d, J=5 . 6Hz, 1H) , 1 1 . 2 5 (br - s , 1H ) . 
MS (FAB) m/z 410(M+H)\ 

Example 457 Synthesi s of 7 - U - KthyT pi r^T* ■? -i n - 1 - y n - r - f a - 
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( cyclohexylhydrnxyTnethyl ) phenyl ] f.hi pno [9. , ? - r] py-i-i di tip 
d "i hyd rrych 1 nri d e 



In the same manner as in Example 161-2, 1.39 g of 4- 
(cyclohexylacetoxymethyl) -1- ( tributylstannyl) benzene was 
obtained as a colorless oil from 4- 

(cyclohexylacetoxymethyl) bromobenzene (1.36 g) and 
bis ( tributyltin) (2.1 ml). 

The resulting compound and 7 - (1 - ethylpiperazin- 4 -yl) - 
5 -bromothieno [2 , 3 -c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperazin - 1 - yl ) -5- [4- 

(cyclohexylacetoxymethyl) phenyl] thieno [2 , 3 -c] pyridine . To 
the resulting reaction solution were added ethyl acetate and 
2N hydrochloric acid, and then the resulting insoluble matters 
were filtered off. The aqueous layer was separated, while the 
organic phase was extracted with 2N hydrochloric acid. The 
resulting aqueous layers were combined and washed twice with 
ethyl acetate. The pH of the resulting solution was adjusted 
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to pH 10 by adding 8N sodium hydroxide thereto, and then the 
solution was extracted with ethyl acetate twice . After washing 
with brine and drying over magnesium sulfate, the solvent was 
evaporated. Methanol (10 ml) was added to the resulting residue , 
dissolved, and then a 5N aqueous solution of sodium hydroxide 
(1 ml) was added thereto. The resulting solution was left as 
it was at room temperature for 1 hr, and then the solvent was 
evaporated. Water was added thereto, and then the mixture was 
extracted with ethyl acetate thrice. After washing with brine 
and drying over magnesium sulfate, the solvent was evaporated. 
The resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n-hexane system), to give 0.12 
g of the free compound of the title compound as a colorless 
amorphous . 
Free compound: 

1 H-NMR(4 0 0MHz, CDC1 3 ) ; 6 (ppm) 0 . 91 - 1 . 2 8 (m, 3H) , 

1.16 (t,J = 7. 2Hz, 3H) , 1 .45 (br-d, 1H) , 1 . 4 5 (br- d, 1H) , 1.61- 

1.69(m,3H), 1.77 (br-d, 1H) , 2 . 02 (br- d, 1H) , 2 . 2 3 (br - s , 1H) , 

2 . 50 (q, J = 7 .2Hz, 2H) , 2 . 6 6 ( t , J= 5 . 0Hz , 4H ) , 3 . 8 3 ( t , J= 7 . 2Hz , 4H ) , 

4 .41 (d, J=7 .2Hz, 1H) , 7 . 32 (d, J=5 . 6Hz, 1H) , 7 . 3 7 ( d , J= 8 . 4Hz , 2H ) , 

7.54 (d, J=5.6Hz,lH) , 7.64(s,lH), 8 . 0 5 ( d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipitated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

id. p. ; 127 . 5-129°C 
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1 H-NMR(4 00MHz,DMSO-d 6 ) ; <5 (ppm) 0 . 92 - 1 . 88 (m. 4H) . 

1.32(t, J = 7.2Hz,3H) , 1 . 3 8 (br-d, 1H) , 1 . 4 6 - 1 . 7 0 (m , 4H) , 

1 . 85 (br-d, 1H) , 3 . 15 -3 . 24 (m, 4H) , 3 . 57 - 3 . 66 <m, 5H) , 

4.30(d, J=6.4Hz,lH) , 4 . 4 3 (br - d , 2H) , 7 . 38 (d, J=8 . 4Hz , 2H) , 

7 . 57 (d, J=5 . 6Hz , 1H) , 8.02<s,lH), 8 . 06 - 8 . 09 (m, 3H) , 11.41(br- 

s, 1H) . 

MS (FAB) m/z 436 (M+H) \ 

Flxample . 4^8 Syn thesis of 7 - ( 4 - ethyl pi ppra y.i n - 1 -yl 1 - R - f A . 
(cvcl nnentvl hvd roxymethyl ) phenyl 1 thi pnn \9. r ^ - r] py-H fli n«=> 
di hyd- rorhl m-i rip 

OH 




In the same manner as in Example 161-2, 1.21 g of (4- 
tributylstannylphenyl) cyclopentyl ketone was obtained as a 
colorless oil from (4 - bromophenyl ) cyclopentyl ketone (1.57 g) 
and bis ( tributyl tin) (3.1 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.-22 g) were reacted in the same 
manner as in Example 300-4, to give 7 - ( 4 - e thylpiperaz in - 1 - 
yl) -5- [4- (cyclopentylcarbonyl) phenyl] thieno[2, 3 - c] pyridine . 
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The resulting 7 - (4 - ethylpiperazin - 1 - yl ) - 5 - [4 - 
(cyclopentylcarbonyl) phenyl) thieno [2 , 3 -c] pyridine was 
dissolved in tetrahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.06 g) 
in tetrahydrof uran (1 ml) under ice- cooling, and the resulting 
mixture was further stirred for 10 min. To the resulting 
reaction solution were sequentially added water (60 ml) , a 5N 
aqueous solution of sodium hydroxide (60 ml) and water (180 ml) 
The resulting mixture was diluted with ethyl acetate, and then 
the resulting precipitates were filtered off. The solvent was 
evaporated, and the resulting residue was purified by NH silica 
gel column chromatography (ethyl ace ta te/n - hexane system) , to 
give 0.14 g of the free compound of the title compound as a 
colorless viscous oil. 
Free compound: 

L H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 - 15 { t , J = 7 . 2Hz , 3H) , 1.14- 
1.70(m,7H), 1.88 -1.95 (m, 1H) , 2 . 20 - 2 . 31 (m, 1H) , 2 . 30 <br - s , 1H) , 
2 . 49 (q, J=7 . 2Hz, 2H) , 2 . 6 6 ( t , J= 5 . 0Hz , 4H) , 3 . 8 3 ( t , J= 5 . 0Hz , 4H ) , 
4 .44 (d, J=8.4Hz, 1H) , 7 . 3 2 ( d, J- 5 . 2Hz , 1H) , 7 . 4 1 ( d , J= 8 . 4Hz , 2H ) , 
7.54 (d, J=5.2Hz,lH) , 7.64(s,lH), 8 . 0 5 ( d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride: 
m.p. ; 12 8 -12 9°C 

1 H-NMR(400MHz,DMSO-d s ) ; S(ppm) 1 . 1 8 - 1 . 6 1 (m , 7H ) , 
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1.31 (t, J=7 .2Hz, 3H) , 1.65-1.72 (m, 1H) , 2 . 07 - 2 . 17 (m, 1H) , 3.16- 
3.24(m,4H), 3 . 55 - 3 . 66 (m, 4H) , 4 . 34 { d , J = 7 . 6Hz , 1H) , 4.43(br- 
d,2H), 7.42 (d, J=8.4Hz,2H) , 7 . 57 <d, J=5 . 2Hz , 1H) , 8.02(s,lH), 
8.07 (d, J=8.4Hz,2H) , 8 . 07 (d, J=5 . 2Hz , 1H) , 11 . 01 (br - s , 1H) . 
MS (FAB) m/z 422 (M+H)*. 

Example 459 Synthesis of 7 - (4 - ethyl pi ppra 7. i n - 1 -yl ) - S - (4 - 
methoxyphenyl ) thi en o \2 . 3 -cl pyri dine di hydrochl nri c^f» 



A mixture of 5 -bromo - 7 - ( 4 - ethylpiperazin - 1 - 
yl ) thieno [2 , 3 - c] pyridine (0.35 g) , 4 -me thoxyphenylboric acid 

(0.24 g) , tetrakis triphenylphosphinepalladium (0) (0.06 g) , 
toluene (30 ml) and a 10% aqueous solution of sodium carbonate 

(20 ml) was vigorously stirred in nitrogen atmosphere at 100°C 
for 1 hr . To the resulting mixture was added 4- 
methoxyphenylboric acid (0.16 g), and the resulting mixture was 
further stirred for 2 hr . To the resulting mixture was added 
4 -methoxyphenylboric acid (0.16 g) , and the resulting mixture 
was stirred for 6.5 hr . The resulting insoluble matters were 
filtered off, and then the organic layer was separated. It was 
extracted with 2N hydrochloric acid twice, adjusted to pH 10 
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by adding a 8N aqueous solution of sodium hydroxide thereto, 
and then extracted with ethyl acetate twice . After washing with 
brine and drying over magnesium sulfate, the solvent was 
evaporated. The resulting residue was purified by NH silica 
gel column chromatography {ethyl acetate/n - hexane system) , to 
give 0.34 g of the free compound of the title compound as a pale 
yellow viscous oil. 
Free compound: 

'H-NMR (400MHz , CDCI3) ; <5(ppm) 1 . 15 ( t , J = 7 . 2Hz , 3H) , 

2 . 50 (q, J=7 . 2Hz, 2H) , 2 . 6 7 ( t , J= 5 . 0Hz , 4H) , 3 . 84 ( t , J= 5 . 0Hz , 4H ) , 

3.85(s,3H), 6 . 98 (d, J=9 . 0Hz, 2H) , 7 . 30 (d, J=5 . 2Hz , 1H) , 

7.51 (d, J=5.2Hz, 1H) , 7.59(S,1H), 8 . 04 (d, J=9 . 0Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 113-115°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 0 ( t , J = 7 . 4Hz , 3H) , 3.16- 

3.24{m,4H), 3 . 53 (br - t , 2H) , 3 . 65 (br- d, 2H) , 3.82(s,3H), 

4 .43 (br-d, 2H) , 7 . 05 (d, J=8 . 8Hz , 2H) , 7 . 54 (d, J=5 . 4Hz , 1H) , 

7.97(s,lH), 8 . 06 (d, J=5 . 4Hz, 1H) , 8 . 0 9 ( d , J= 8 . 8Hz , 2H ) , 

10 . 64 (br-s, 1H) . 

MS (ESI) m/z 354 (M+H) * . 

Example 46 0 Synthesis of 4 - (A - At-hyl p i p P ra 7. i n - 1 - y 1 ) - 6 - [ 4 - 
(1 ■ 3 - fli oxo 1 an - 2 - yl ) msthnxyphp n yl ] fhipnn[1, 2 - r.} pyri flinp 
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oxalate 




In the same manner as in Example 2 59, the free compound 
of 4 - (4 - ethylpiperazin- 1 -yl) - 6 - [4 - (1,3 -dioxolan-2 - 
yl) methoxyphenyl] thieno [3, 2- c] pyridine was obtained as a 
yellow viscous oil (1.60 g) from 2-bromo-3- 
thiophenecarboxyaldehyde (5.19 g) and 1 - ( 1 , 3 - dioxolan - 2 - 
yl) methoxy- 4 - ethynylbenzene (5.89 g) . 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 6 ( t , J=7 . 2Hz , 3H) , 

2.52 (q, J=7.2Hz,2H) , 2 . 6 9 (br - 1 , 4H) , 3 . 7 0 (br - t , 4H) , 3.96- 

4.02(m,2H), 4 . 04 - 4 . 12 (m , 2H) , 4 . 10 (d, J = 4 . 0Hz , 2H) , 

5.33 (t, J = 4.0Hz,lH) , 7 . 02 (d, J=9 . 2Hz , 2H) , 7 . 31 (d, J = 5 . 6Hz , 1H) , 

7 .39 (dd, J=0 . 8, 5 . 6Hz, 1H) , 7 . 72 (d, J=0 . 8Hz , 1H) , 

8 . 04 (d, J-9 . 2Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrys tallized from 
methanol/ether , to give the title compound as a pale yellow 
powder . 
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Oxalate : 

m.p.; 188-189°C (decomp.) 

'H-NMR (400MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 24 < t , J=7 . 2Hz , 3H) , 3.08(br- 

q,2H), 3 .28 (br-s, 4H) , 3 . 7 6 (br - s , 4H) , 3 . 8 6 - 3 . 92 (m, 2H) , 3.94- 

4.00(m,2H), 4 . 07 (d, J=4 . 0Hz, 2H) , 5 . 23 ( J=4 . 0Hz . 1H) , 

7.06 (d, J=9.2Hz,2H) , 7 . 6 0 (d, J=5 . 6Hz , 1H) , 7 . 77 (d, J=5 . 6Hz , 1H) , 

8 . 10 (d, J=9 . 2Hz , 2H) , 8.16(s,lH). 

MS (ESI) m/z 416 (M+H) \ 

Example 4 61 Synthesi s of 4 - U - Ethyl pi ppra 7. i n - i - y i ) - f> - \ a - ( o. - 
hvdroxvethoxv) Pheny l 1 thi eno f3 . 2 - r .l p yri tiinp ri i hyd-rorhl n-ri rl«=» 



OH 




4- (4 -Ethylpiperazin-1 -yl) -6- (4- 
hydroxyphenyl) thieno [3, 2- c] pyridine (0.52 g) obtained by the 
method of Example 280 was treated in the same manner as in Example 
417, to give 0.20 g of the free compound of the title compound 
as pale yellow prisms. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 0 (ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 2.09(br- 

S,1H), 2.53 (q, J = 7.2Hz,2H) , 2 . 7 0 { t , J = 4 . 8Hz , 4H) , 

3 .70 (t, J = 4 . 8Hz, 4H) , 4 . 0 0 (br - t , 2H ) , 4 . 1 5 ( t , J = 4 . 4Hz , 2H ) , 
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7 . 0 0 (d, J=9 . 0Hz, 2H) , 7 . 3 2 (d, J=5 .6Hz, 1H) , 

7.3 9(dd, J=0.8,5.6Hz,lH) , 7.7 2 (d, J=0 . 8Hz , 1H) , 

8 . 05 (d, J = 9 . OHz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p . ; 128 - 129°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H ) , 3.18- 

3 .28 (m, 4H) , 3 . 50 (br- t, 2H) , 3 . 6 0 (br-d, 2H) , 3 .75 (t, J=5 . 1Hz, 2H) , 

4.05(t, J=5.1Hz,2H) , 4 . 22 (br- d, 2H) , 7 . 05 (d, J=8 . 8Hz , 2H) , 

7 . 62 (d, J=7 . 2Hz, 1H) , 7 . 7 9 (d , J= 5 . 6Hz , 1H ) , 8 . 10 (d, J=8 . 8Hz , 2H) , 

8.18(s,lH), 10.76 (br-s, 1H) . 

MS(ESI) m/z 384 (M+H)*. 

Example 4 6?,. Synthesis of 4 - (4 - ethylpiperazin - 1 -yl ) - fi - f4 - H - 
hydroxypropoxy) phenyll thieno f3 , 2 -a} pyri rH cii hydr-nchl nri rip 



4- (4-Ethylpiperazin-l-yl) -6- (4- 
hydroxyphenyl) thieno [3 , 2 -c] pyridine (0.40 g) obtained by the 

873 




2HC1 



N. 




046PCT 



method of Example 280 was treated in the same manner as in Example 
417, to give 4 - (4 - ethylpiperazin- 1 -yl) - 6 - {4 - [2 - (3 - 
tetrahydropyran-2 -yl) oxypropoxy] phenyl} thieno [3,2- 
c] pyridine (0.47 g) as a pale yellow viscous oil. 

Methanol (5 ml) and 2N hydrochloric acid (2 ml) were added 
to the resulting 4 - (4 - ethylpiperazin- 1 -yl ) - 6 - {4 - [2 - (3 - 
tetrahydropyran-2 -yl) oxypropoxy] phenyl} thieno [3,2- 
c]pyridine (0.47 g) , and the resulting mixture was stirred at 
room temperature. The solvent was evaporated, and then the pH 
of the resulting residue was adjusted to pH 10 by adding a 8N 
aqueous solution of sodium hydroxide thereto. The resulting 
solution was extracted with ethyl acetate, washed with brine 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/me thanol system) , to give 0.18 g of 
the free compound of the title compound as a pale yellow viscous 
oil . 

Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 1 . 1 5 ( t , J= 7 . 2Hz , 3H ) , 
2. 04 (tt, J=6 . 0, 6 . 0Hz, 2H), 2.48-2.53(br-s,lH), 

2.51<q, J=7.2Hz,2H) , 2 . 6 8 ( t , J=4 . 9Hz , 4H ) , 3 . 6 9 ( t , J=4 . 9Hz , 4H) , 
3 . 85 (t, J=6 . 0Hz, 2H) , 4 . 15 ( t , J=6 . 0Hz , 2H) , 6 . 9 6 ( d , J= 9 . 0Hz , 2H ) , 
7.2 9 (d, J= 5.6Hz, 1H) , 7.3 6 (dd, J=l . 6 , 5 . 6Hz , 1H) , 
7 . 69 (d, J=l . 6Hz, 1H) , 8 . 01 (d, J=9 . 0Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
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with ethanol/ether, to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 102-104°C 

X H - NMR ( 4 00MHz , DMSO - d 6 ) ; <5 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 

1 . 89 (tt, J=6 . 2, 6 . 2Hz, 2H) , 3 . 17 - 3 . 28 (m, 4H) , 3 . 50 (br- 1 , 2H) , 

3.57-3 .61 (m,2H) , 3 . 5 8 ( t , J= 6 . 2Hz , 2H ) , 4 . 10 {t, J=6 . 2Hz , 2H) , 

4 . 21 (br-d, 2H) , 7 . 03 (d, J=8 . 8Hz , 2H) , 7 . 61 (d , J=5 . 6Hz , 1H) , 

7 .78 (d, J-5. 6Hz, 1H) , 8 . 10 (d, J-5 . 6Hz , 1H) , 8.18(s,lH), 

10 .77 (br-s, 1H) . 

MS (ESI) m/z 398 {M+H)\ 

Example 463 Synthesis of 4 - f 4 - ethyl pi pera^i n - 1 - yl ) - 6 - f A - ( 0. - 
hydroxy- 1 -methylethoxy) phenyl ] thi eno [3 , 7 - a] pyri dine 
dihydrochl ori de 



4- (4 - Ethylpiperazin- 1 -yl ) -6- (4- 
hydroxyphenyl) thieno [3 , 2 -c] pyridine (0.31 g) obtained by the 
method of Example 280 was treated in the same manner as in Example 
464, to give 0.16 g of the free compound of the title compound 
as pale yellow prisms. 
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Free compound: 

1 H-NMR (400MHz , CDC1 3 ) ; <5{ppm) 1 . 17 { t , J = 7 . 2Hz , 3H) , 

1.32 (d, J=6.4Hz, 3H) , 2 . 5 3 (q, J=7 . 2Hz , 2H) , 2 . 7 1 ( t , J= 5 . 0Hz , 4H) , 

3.7 0 (t, J=5.0Hz,4H) , 3 . 7 5 (dd, J=6 . 4 , 11 . 6Hz , 1H) , 

3.80(dd, J=3.6,11.6Hz,lH) , 4 . 54 -4 . 61 (m, 1H) , 

7 . 01 (d, J=8 . 8Hz, 2H) , 7 . 32 (d, J=5 . 6Hz, 1H) , 

7 . 39 (dd, J=0 . 8, 5 . 6Hz, 1H) , 7 . 72 (d, J=0 . 8Hz, 1H) , 

8 . 04 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 124-125°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; d (ppm) 1 . 24 (d, J = 6 . 0Hz , 3H) , 

1.30 (t, J=7.2Hz,3H) , 3 . 1 8 - 3 . 37 (m, 4H) , 3 . 44 - 3 . 51 (m, 3H) , 3.56- 

3.61(m,3H), 4 .22 (br-d, 2H) , 4 . 4 8 - 4 . 54 (m, 1H) , 

7 . 04 (d, J=9 . 0Hz, 2H) , 7 . 62 (d, J=5 . 6Hz , 1H) , 7 . 79 (d, J=5 . 6Hz , 1H) , 
8 . 08 (d, J=9 . 0Hz , 2H) , 8.17(s,lH), 10 . 56 (br- s , 1H) . 
MS (FAB) m/z 398(M+H) + . 

Example 464 Synt-.hesi r of 4 - f A - ^thyl pi ppra 7. i n - 1 - yl ) - 6 - f 4 - f 3 - 
hydroxy- 1 -propynyl ) phenyl] t.hi eno [3 , 2 - c] pyri dine pyri d i tip 
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OH 



In the same manner as in Example 281-3, 6- (4- 
bromophenyl ) - 4 - (4 - e thylpiperazin - 1 -yl) thieno [3 , 2 - c] pyridine 
(1.27 g) and propargyl alcohol (0.92 ml) were reacted, and then 
recrystallized from chlorof orm/n-hexane, to give 0.41 g of the 
title compound as pale yellow needles, 
m.p.; 149-5-150 . 5°C (decomp.) 

X H-NMR (400MHz, CDC1 3 ) ; <5<ppm) 1.17 (t,J-7 .2Hz, 3H) , 
2.53 (q, J=7.2Hz,2H) , 2 . 7 0 ( t , J=5 . 0Hz , 4H) , 3 . 7 1 ( t , J= 5 . 0Hz , 4H) , 
4.53(s,2H), 7 . 37 (d, J=5 . 6Hz, 1H) , 7 . 42 (dd, J=0 . 8 , 5 . 6Hz , 1H) , 
7.52 (d, J=8.4Hz,2H) , 7 . 8 0 ( d , J= 0 . 8Hz , 1H) , 8 . 0 6 ( d , J= 8 . 4Hz , 2H) . 
MS(ESI) m/z 378 (M+H)*. 

Example 465 Synthesis of 4 - ( A - ethyl pi pera v. i n - 1 - yl ) - f, - [A - ( 3 - 
hydroxypropyl ) phenyl ] fh i pnn [3 , 7 - r.] pyri di ne di hydronhl ori de 
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4- (4 -Ethylpiperazin- 1-yl) -6- [4- (3 -hydroxy- 1 - 
propynyl) phenyl] thieno [3 , 2 -c] pyridine (0.30 g) obtained in 
the previous Example was reduced in the same manner as in Example 
291, to give 0.10 g of the free compound of the title compound. 
Free compound: 

J H-NMR (400MHz , CDC1 3 ) ; (5 (ppm) 1 . 16 ( t , J = 7 . 4Hz , 3H) , 1.89- 

1.96(m,2H), 2 . 52 (q, J=7 . 4Hz , 2H) , 2 . 69 ( t , J=4 . 8Hz , 4H) , 

2 . 76 (t, J=7 . 6Hz, 2H) , 3 . 6 8 - 3 . 7 1 (m , 6H) , 7 . 2 8 ( d , J= 8 . 6Hz , 2H) , 

7.3 3 (d, J=5. 6Hz, 1H) , 7 . 4 0 { dd, J= 0 . 8 , 5 . 6Hz , 1H) , 

7.7 6 (d, J= 0.8Hz, 1H) , 8.0 2 (d, J=8 . 6Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a colorless 
powder . 

Hydrochloride : 
m.p.; 125. 5-126. 5°C 

"H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 30 ( t , J=7 . 2Hz , 3H) , 1.72- 

1.79{m,2H), 2 . 67 (t, J = 7 . 6Hz, 2H) , 3 . 18 - 3 . 29 (m, 4H) , 

3 .44 (t, J=6 .4Hz, 2H) , 3 . 4 8 (br - t , 2H) , 3 . 61 (br - d, 2H) . 4.23(br- 

d,2H), 7.31(d, J=8.4Hz,2H) , 7 . 6 4 ( d , J= 5 . 6Hz , 1H ) , 

7 . 82 (d, J = 5 . 6Hz, 1H) , 8 . 0 6 ( d , J= 8 . 4Hz , 2H ) , 8.23(s,lH), 

10 .51 (br-s, 1H) . 

MS(ESI) m/z 382(M+H)\ 

Example 4 6 6. Synthesis of 4 - ( 4 - ethyl pi p P ra 7. i n - 1 - y~\ ) - 6 - f 4 - M - 
hydroxy - 3 - me thyl - 1 - hn t y n y l ) p henyl 1 t.h i pno [ 3 , ?. - r. ] pyririinp 
oxal ate 
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In the same manner as in Example 281-3, 6- (4- 
bromophenyl ) - 4 - (4 - e thylpiperazin - 1 -yl) thieno [3 , 2 - c] pyridine 
(0.50 g) was reacted with 2 -methyl - 3 - butyn - 2 - ol (0.16 ml) , to 
give 0.28 g of the free compound of the title compound as a pale 
brown amorphous . 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; (5 (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H) , 1.65(s,6H), 
2 . 53 (q, J = 7 . 2Hz , 2H) , 2 . 7 0 ( t , J = 5 . 0Hz , 4H) , 3 . 7 1 ( t , J=5 . 0Hz , 4H) , 
7.3 7 (d, J= 5.4Hz, 1H) , 7 . 41 (dd, J=0 . 8 , 5 . 4Hz , 1H) , 

7.49 (d, J=8.2Hz,2H) , 7 . 8 0 ( d , J= 0 . 8Hz , 1H ) , 8 . 0 5 ( d , J= 8 . 2Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then reprecipi tated with 
ethanol /ether , to give the title compound as a colorless powder. 
Oxalate : 

m.p.; 124. 5-125. 5°C 

X H-NMR (4 0 0MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 24 ( t , J=7 . 2Hz , 3H) , 1 . 49 (s, 6H) , 
3 . 08 (br-q, 2H) , 3 . 2 9 (br - 1 , 4H) , 3 . 78 (br- 1 , 4H) , 

7 .49 (d, J=8 .4Hz, 2H) , 7 . 64 (d, J = 5 . 4Hz , 1H) , 7 . 85 (d, J = 5 . 4Hz , 1H) , 
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8.17 (d, J = 8.4Hz,2H) , 8.29(s,lH). 
MS (ESI) m/z 406 (M+H)\ 

Example 467 Svntbssis nf 7 - ( 4 - Pfhy i p-i p^r-P, i n - 1 -yi ^ - q - (a 
fflftthOXVPhenvl ) fliror2. 3 - d nvri d i tip rH hyrj- r ofhl n^i rlP 



A mixture of 5 -bromo- 7 - (4 - ethylpiperazin - 1 - 
yl) furo [2, 3 -c] pyridine (0.34 g) , 4 -methoxyphenylboric acid 

(0.25 g) , tetrakistriphenylphosphinepalladium (0) (0.06 g) , 
toluene (30 ml) and a 10% aqueous solution of sodium bicarbonate 

(20 ml) was vigorously stirred in nitrogen atmosphere at 100°C 
for 1 nr. To the mixture was then additionally added 4- 
methoxyphenylboric acid (0.17 g) , and the resulting mixture was 
further stirred overnight. The insoluble matters were 
filtered off, and the organic layer was separated. Then, it 
was extracted twice with 2N hydrochloric acid, adjusted to pH 
10 by adding a 8N aqueous solution of sodium hydroxide thereto, 
and then extracted with ethyl acetate twice . It was washed with 
brine, dried over magnesium sulfate, and then the solvent was 
evaporated. The resulting residue was purified by NH silica 
gel column chromatography (ethyl ace ta te/n - hexane system) , to 
give 0.31 g of the free compound of the title compound as a pale 
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yellow viscous oil . 
Free compound: 

'H-NMR (400MHz, CDClj) ; <5 (ppm) 1 . 1 6 { t , J = 7 . 2Hz , 3H) , 
2.50{q, J=7.2Hz,2H) , 2 . 65 ( t , J=5 . 0Hz , 4H) , 3.86(s,3H), 
3.99(t, J=5.0Hz,4H) , 6 . 7 3 ( d , J = 2 . 2Hz , 1H) , 6 . 97 (d, J=9 . 0Hz , 2H) , 
7.32{s,lH), 7 . 61 (d, J=2 . 2Hz, 1H) , 7 . 97 (d, J=9 . 0Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 127-128°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 2 9 ( t , J = 7 . 2Hz , 3H) , 3.10- 

3.20(m,4H), 3 . 55 (br - t , 2H) , 3 . 62 (br - d , 2H) , 3.81(s,3H), 

4 .75 (br-d, 2H) , 7 . 01 (d, J=9 . 0Hz , 2H) , 7 . 02 ( d , J= 1 . 8Hz , 1H) , 

7.63(s,lH), 8.01(d, J=9.0Hz,2H) , 8 . 14 (d, J=l . 8Hz , 1H) , 

10 . 84 (br-s, 1H) . 

MS (ESI) m/z 338 (M+H)*. 

Example 468 Svnthpsis of 4 - (A - Pfhyi pi r<a y« ? i n - 1 _ y i \ _ & . ( a . 
methoxVDhp.nvl ) fnro n . ^-rlpy r irlinp nyal atP 
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In the same manner as in Example 259, the free compound 
of the title compound was obtained as a brown viscous oil (0.29 
g) from 2 -bromo - 3 - f urancarboxyaldehyde (5.79 g) and 4- 
ethynylanisole (8.74 g) . 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H) , 

2 . 50 (q, J=7 . 2Hz, 2H) , 2 . 6 5 ( t , J= 5 . 0Hz , 4H) , 3 . 8 6 ( t , J= 5 . 0Hz , 4H ) , 

3.86(s,3H), 6.81(dd, J= 0 . 8 , 2 . 4Hz , 1H) , 6 . 97 (d, J=9 . 0Hz , 2H) , 

7 . 31 (d, J=0 . 8Hz, 1H) , 7 . 51 (d, J=2 . 4Hz , 1H) , 8 . 01 (d, J=9 . 0Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then reprecipi tated with 
methanol/ether, to give the title compound as a pale yellow 
powder . 
1/2 Oxalate: 

m.p.; 17 0-172°C (decomp.) 

'H-NMR (400MHz, CDClj) ; <5(ppm) 1 . 21 ( t , J = 7 . 2Hz , 3H) , 2.96 (br- 

q,2H), 3 .13 (br-s,4H) , 3.81(s,3H), 3 . 92 (br - s , 4H) , 

7 . 02 (d, J=8. 8Hz, 2H) , 7 . 22 (d, J=2 . 0Hz , 1H) , 7.64(s,lH), 

7 . 98 (d, J=2 . 0Hz, 1H) , 8 . 08 (d, J=8 . 8Hz, 2H) . 

MS (FAB) m/z 338 (M + H) \ 
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